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4Sdshu suhsduhg iru wkh 4<<< QEHU Pdfurhfrqrplfv Dqqxdo1 Zh wkdqn Sklolssh Djklrq/
Deklmlw Edqhumhh/ Ehq Ehuqdqnh/ Ghdq Fruedh/ Odxud Kdvwlqjv/ Mxolr Urwhpehuj/ Qrxulho Urxelql/
Ddurq Wruqhoo/ Fkulv Zdoohu/ dqg vhplqdu sduwlflsdqwv dw Kduydug/ \doh/ wkh Xqlyhuvlw| ri Nhqwxfn|
dqg wkh Xqlyhuvlw| ri Slwwvexujk iru xvhixo frpphqwv1 Wkh rslqlrqv h{suhvvhg khuh duh rxuv rqo|
dqg qrw qhfhvvdulo| wkrvh ri wkh Ihghudo Uhvhuyh Edqn ri Dwodqwd ru wkh Ihghudo Uhvhuyh V|vwhp1
Yhodvfr dfnqrzohgjhv wkh vxssruw jlyhq e| wkh F1Y1 Vwduu Fhqwhu iru Dssolhg Hfrqrplfv dw Q\X1
5R!fh= +737, 854 ;38:1 H pdlo= urehuwr1fkdqjCdwo1iue1ruj
6R!fh= +545, <<; ;9;91 H0pdlo= dqguhv1yhodvfrChfrq1q|x1hgx4L q w u r g x f w l r q
Wkh uhfhqw olwhudwxuh rhuv qr vkruwdjh ri yloodlqv wr eodph iru wkh qdqfldo fudvkhv lq Ph{lfr/
Hdvw Dvld/ Uxvvld dqg Eud}lo= fruuxswlrq dqg furq|lvp/ odfn ri wudqvsduhqf| dqg lpshuihfw
ghprfudf|/ plvjxlghg lqyhvwphqw vxevlglhv dqg ordq jxdudqwhhv/ h{whuqdo ghflwv wkdw duh
wrr odujh +ru vrphwlphv wrr vpdoo,/ {hg h{fkdqjh udwhv wkdw duh pdlqwdlqhg iru wrr orqj +ru
dedqgrqhg wrr uhdglo|,/ srru qdqfldo uhjxodwlrq/ h{fhvvlyh eruurzlqj deurdg wkh olvw jrhv
rq dqg rq1
Lw lv whpswlqj wr dujxh wkdw vhyhudo ru hyhq doo ri wkhvh idfwruv pdwwhuhg iru uhfhqw
phowgrzqv1 Exw vxfk d nlwfkhq vlqn dssurdfk zrxog khos olwwoh lq xqghuvwdqglqj zk|/ zkhq/
dqg zkhuh wkhvh fulvhv kdsshqhg1 Zklfk rqh ri wkh pdq| zhdnqhvvhv h{klelwhg e| wkh
d"lfwhg frxqwulhv lv qhfhvvdu| iru d fulvlv wr rffxuB Fdq dq| ri wkhp frqfhlydeo| eh vx!flhqw
wr wuljjhu d froodsvhB Wkhuh lv dovr wkh shvn| qhhg wr irupxodwh srolf|1 Fhqwudo edqnhuv dqg
qdqfh plqlvwhuv fdq dw ehvw wdfnoh d ihz lvvxhv dw d wlph1 Zkhuh vkrxog wkh| irfxv wkhlu
hruwv wr kdyh wkh ehvw fkdqfh ri dyrlglqj qdqfldo yxoqhudelolw|B
Dw wkh ulvn ri ryhuvlpsoli|lqj/ lq wklv sdshu zh irfxv rq d vlqjoh idfwru ehklqg qdqfldo
dqg fxuuhqf| glvwuhvv= lqwhuqdwlrqdo looltxlglw|/ ghqhg dv d vlwxdwlrq lq zklfk d frxqwu|*v
frqvrolgdwhg qdqfldo v|vwhp kdv srwhqwldo vkruw0whup reoljdwlrqv lq iruhljq fxuuhqf| wkdw
h{fhhg wkh dprxqw ri iruhljq fxuuhqf| lw fdq kdyh dffhvv wr rq vkruw qrwlfh14 Looltxlglw| lv
fhuwdlqo| qrw qhfhvvdu| iru fxuuhqf| fudvkhv wr rffxu1 Wkh HPV wurxeohv ri wkh hduo| 4<<3v/
iru lqvwdqfh/ kdg pruh wr gr zlwk jryhuqphqwv* ghvluh wr jkw xqhpsor|phqw wkdq zlwk dq|
gl!fxowlhv lq vhuylflqj vkruw0whup reoljdwlrqv15 Exw looltxlglw| frphv forvh wr ehlqj vx!flhqw
wr wuljjhu d fulvlv1 Wkh rswlrqv ohiw diwhu fuhglwruv orvh frqghqfh dqg vwrs uroolqj ryhu dqg
ghpdqg lpphgldwh sd|phqw rq h{lvwlqj ordqv zkhwkhu wr wkh sulydwh vhfwru dv lq Dvld ru
wr wkh jryhuqphqw dv lq Ph{lfr dqg Eud}lo duh sdlqixoo| ihz1 Wkh froodsvh ri wkh fxuuhqf|/
ri wkh qdqfldo v|vwhp/ ru shukdsv erwk/ lv wkh olnho| rxwfrph16
4Wklv lv forvh wr zkdw Gruqexvfk +4<<;, fdoov ￿edodqfh vkhhw yxoqhudelolw|1￿ Vhh dovr Ihogvwhlq +4<<<, iru
d vhw ri srolf| uhfrpphqgdwlrqv wkdw irfxv rq lqfuhdvlqj oltxlglw|1
5Wklv srlqw kdv ehhq irufhixoo| dujxhg e| Revwihog +4<<7,1
6Zh vd| ￿forvh wr vx!flhqw￿ ehfdxvh/ dv Revwihog dqg Urjr￿ +4<<8, kdyh vwuhvvhg/ dq| Fhqwudo Edqn
4Zh uhvwulfw rxu irfxv hyhq ixuwkhu e| vwuhvvlqj wkh uroh ri grphvwlf edqnv lq fdxvlqj dqg
wudqvplwwlqj vlwxdwlrqv ri looltxlglw|1 Lq grlqj vr zh plvv vrph ri wkh dfwlrq= wkh zruog
qrz nqrzv wkdw lq Lqgrqhvld lw zdv frusrudwhv zkr glg pxfk ri wkh eruurzlqj/ dqg zkr
idfhg vhyhuh looltxlglw| zkhq iruhljq ohqglqj vwrsshg1 \hw d irfxv rq edqnv lv mxvwlhg iru
wzr uhdvrqv1 Wkh uvw lv wkh kljk revhuyhg fruuhodwlrq ehwzhhq h{fkdqjh udwh froodsvhv dqg
edqnlqj fulvhv1 Lq wkh Vrxwkhuq Frqh ri wkh Dphulfdv lq wkh hduo| 4<;3v/ Vfdqglqdyld lq
wkh hduo| 4<<3v/ Ph{lfr lq 4<<8 dqg Dvld pruh uhfhqwo|/ wkh fxuuhqf| fudvkhg dorqj zlwk
wkh qdqfldo v|vwhp1 Irupdo hfrqrphwulf zrun/ vxfk dv wkdw uhsruwhg e| Ndplqvn| dqg
Uhlqkduw +4<<9,/ vkrzv wkdw d edqn fulvlv khosv suhglfw d fxuuhqf| fulvlv17 Wkh vhfrqg lv wkdw
edqnv sod| d pxfk odujhu uroh lq hphujlqj wkdq lq pdwxuh hfrqrplhv> wklv mxvwlhv irfxvlqj
rq edqnv wr wkh ghwulphqw ri rwkhu qdqflqj phfkdqlvpv vxfk dv htxlw|1
Hpskdvl}lqj looltxlglw| lv qdwxudo iru hphujlqj pdunhwv ehfdxvh ri wkhlu olplwhg dffhvv wr
zruog fdslwdo pdunhwv1 Zkhq iudfwlrqdo uhvhuyh edqnv lq pdwxuh hfrqrplhv idfh d oltxlglw|
sureohp/ wkh| duh olnho| wr jhw hphujhqf| ixqgv iurp wkh zruog fdslwdo pdunhwv dv orqj dv
wkh| duh vroyhqw1 Wklv lv vhogrp wkh fdvh lq hphujlqj hfrqrplhv= d sulydwh edqn lq Edqjnrn
ru Ph{lfr Flw| zloo jhw pdq| lqwhuqdwlrqdo ordq rhuv zkhq wklqjv jr zhoo/ dqg qrqh zkhq lw
lv ehlqj uxq rq e| ghsrvlwruv1 Wkh frpelqdwlrq ri iudfwlrqdo uhvhuyh +dqg khqfh srwhqwldoo|
looltxlg, edqnv dqg h{whuqdo fuhglw udwlrqlqj lv srwhqwldoo| ghydvwdwlqj dqg lv wkh irfxv ri
rxu dqdo|vlv ehorz1
Lqwhuqdwlrqdo looltxlglw| lv zkdw wkh yhu| glyhuvh uhfhqw fulvhv lq hphujlqj pdunhwv kdyh
lq frpprq1 Uhfhqwo| wurxeohg frxqwulhv lq Dvld8 kdg kljk dqg vkduso| ulvlqj udwlrv ri
wkdw kdv hqrxjk uhvrxufhv wr ex| edfn wkh prqhwdu| edvh lv fdsdeoh/ lq d whfkqlfdo vhqvh/ ri pdlqwdlqlqj dq
h{fkdqjh udwh shj1 Exw/ dv Revwihog dqg Urjr￿ wkhpvhoyhv uhfrjql}h/ lq vlwxdwlrqv ri ￿qdqfldo glvwuhvv wkh
gh idfwr fodlpv rq Fhqwudo Edqn uhvhuyhv pd| eh dv odujh dv P5 ru odujhu1 Lq wkrvh fdvhv/ dv zh vwxg| lq
ghwdlo ehorz/ pdlqwdlqlqj wkh shj ehfrphv d pruh wuhdfkhurxv wdvn1
7Dovr/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9e, ￿qg wkdw wkh suhylrxv vshhg ri edqn fuhglw jurzwk khoshg
h{sodlq zklfk frxqwulhv zhuh d￿hfwhg e| wkh Whtxlod h￿hfw1
8Dowkrxjk rxu uhylhz lv uhvwulfwhg wr wkh Dvldq fulvlv/ lqwhuqdwlrqdo looltxlglw| lv dovr irxqg lq rwkhu fudvk
hslvrghv1 Iru lqvwdqfh/ lq Fkdqj dqg Yhodvfr +4<<;f, zh kdyh dujxhg/ lq wklv uhvshfw/ wkdw wkh uhfhqw Dvldq
fulvvv uhvhpeohv wkh h{shulhqfh ri Fkloh lq 4<;5 dqg Ph{lfr lq 4<<71
5kdug fxuuhqf| vkruw0whup oldelolwlhv/ hvshfldoo| h{whuqdo ghew/ wr oltxlg dvvhwv1 Wkh| zhuh
wkhuhiruh h{wuhpho| yxoqhudeoh wr zkdw Fdoyr +4<<;, whupv wkh vxgghq vwrs v|qgurph=d
pdvvlyh uhyhuvdo ri fdslwdo lq rzv/ zklfk rffxuuhg lq wkh vhfrqg kdoi ri 4<<:19 Edqnuxswflhv/
sd|phqwv prudwruld dqg dvvhw sulfh froodsvhv +lqfoxglqj wkh h{fkdqjh udwh/ wkh sulfh ri
grphvwlf prqh|, surolihudwhg1 Wkh qdqfldo sdqlf ihg rq lwvhoi/ fdxvlqj iruhljq fuhglwruv
wr fdoo lq ordqv dqg ghsrvlwruv wr zlwkgudz ixqgv iurp edqnv doo ri zklfk pdjqlhg wkh
looltxlglw| ri grphvwlf qdqfldo lqvwlwxwlrqv dqg irufhg |hw dqrwkhu urxqg ri frvwo| dvvhw
oltxlgdwlrq dqg sulfh gh dwlrq1
Rxu lqwhqwlrq lv qrw wr surylgh |hw dqrwkhu dqvzhu wr wkh txhvwlrq ri zkr orvw Dvld1
Qru gr zh zdqw wr frpshwh zlwk wkh pdq| jrrg dqg ghwdlohg dffrxqwv ri zkdw kdsshqhg1:
Udwkhu/ zh wdfnoh wkuhh vhwv ri txhvwlrqv=
 Dqdo|wlfv= zkdw lv wkh uljkw wkhruhwlfdo iudphzrun iru looltxlglw|0gulyhq fulvhvB Zh
kdyh zhoo0hvwdeolvkhg uvw jhqhudwlrq prghov ri krz orrvh prqh| fdxvhv fxuuhqf|
fudvkhv/ dqg vhfrqg jhqhudwlrq prghov ri zk| jryhuqphqwv pd| fkrrvh wr ghydoxh
lq uhvsrqvh wr prxqwlqj xqhpsor|phqw1 E| frqwudvw/ prghov ri fudvkhv fdxvhg e|
looltxlglw| dqg edodqfh vkhhw yxoqhudelolw| duh vwloo lq wkhlu lqidqf|1;
 Fulvlv suhyhqwlrq= fdq looltxlglw|0gulyhq fulvhv eh dyrlghg/ dqg krzB Wkh hdv| |hw
xvhohvv dqvzhu lv wr uhtxluh qdqfldo v|vwhpv wr eh dozd|v oltxlg1 Ixoo oltxlglw| lv frvwo|
dqg pd| glvshqvh zlwk doo ehqhwv ri qdqfldo lqwhuphgldwlrq= edqnv duh lq wkh exvlqhvv
ri wudqviruplqj pdwxulwlhv dqg wkhuh lv qr zd| wr gr wklv zlwkrxw d plv0pdwfkhg edodqfh
vkhhw1 Khqfh/ frxqwulhv dwwhpswlqj wr suhyhqw fulvhv idfh vrph xqsohdvdqw wudgh0rv/
lqyroylqj qrw rqo| grphvwlf qdqfldo uhjxodwlrq exw dovr prqhwdu|/ vfdo dqg h{fkdqjh
udwh srolf|1
9Udghohw dqg Vdfkv +4<<;, hvwlpdwh d fdslwdo rxw rz ri XV’ 67 eq1 iurp wkh Dvhdq 8 frxqwulhv lq wkh
vhfrqg kdoi ri 4<<:/ htxlydohqw wr d qhjdwlyh vkrfn ri 619 ri JGS1
:Vhh/ hvshfldoo|/ Fruvhwwl/ Urxelql dqg Shvhqwl +4<<; d dqg e, dqg Zruog Edqn +4<<;,1
;Zh kdyh pdgh vrph suholplqdu| surjuhvv lq Fkdqj dqg Yhodvfr +4<<;d/ 4<<;e/ 4<<<,1 Rwkhu sdshuv lq
wkh vdph uhvhdufk olqh lqfoxgh Fdoyr +4<<8/ 4<<;,/ Ghwudjldfkh +4<<9,/ Jrogidmq dqg Ydoghv +4<<:,/ Mhdqqh
+4<<;,/ Djklrq/ Edffkhwwd/ dqg Edqhumhh +4<<<,/ dqg Nuxjpdq +4<<<,1
6 Fulvlv pdqdjhphqw= krz vkrxog rqh uhvsrqg wr d fulvlv fdxvhg e| lqwhuqdwlrqdo loolt0
xlglw|B Lq wkh diwhupdwk ri Dvld wkhuh kdyh ehhq ixulrxv ghedwhv ryhu wkh zlvgrp ri
lqfuhdvlqj lqwhuhvw udwhv ru ohwwlqj wkh h{fkdqjh udwh jr lq wkh idfh ri dq dwwdfn1 Exw
wkh fruuhfw dqvzhuv vkrxog klqjh rq wkh qdwxuh ri wkh fulvlv1 Fxuuhqw0dffrxqw gulyhq
fulvhv uhtxluh d uhdo ghsuhfldwlrq dqg d frqwudfwlrq ri ghpdqg> looltxlglw|0gulyhq fulvhv
pd| fdoo iru glhuhqw dqvzhuv1
Zh vwxg| d prgho ri d edqn vlwxdwhg lq d vpdoo rshq hfrqrp| zlwk olplwhg dffhvv wr
lqwhuqdwlrqdo fdslwdo1 Wklv vlpsoh vhwxs dwwhpswv wr fdswxuh wkh pdlq ihdwxuhv ri zkdw
Nuxjpdq +4<<;e, kdv whqwdwlyho| whuphg wklug jhqhudwlrq fulvlv prghov/ dqg hqdeohv xv
wr glvfxvv/ lq d xqlhg zd|/ d qxpehu ri lvvxhv udlvhg e| wkh uhfhqw vhtxhqfh ri fulvhv lq
hphujlqj pdunhwv1 Lq sduwlfxodu/ zh glvfxvv wkh uroh ri fdslwdo lq rzv dqg wkh pdwxulw| ri
h{whuqdo ghew/ wkh zd| lq zklfk uhdo h{fkdqjh udwh ghsuhfldwlrq fdq wudqvplw dqg pdjqli|
wkh hhfwv ri edqn looltxlglw|/ rswlrqv iru qdqfldo uhjxodwlrq/ wkh uroh ri ghew dqg ghflwv/
dqg wkh lpsolfdwlrqv ri dgrswlqj glhuhqw h{fkdqjh udwh uhjlphv1
Fohduo| wklv lv qrw wkh rqo| srwhqwldoo| xvhixo zd| wr vwxg| fulvhv1 Vhyhudo dqdo|vwv ri
uhfhqw fudvkhv prvw ylvleo| Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;d dqg e, kdyh vwuhvvhg wkh
uroh ri edg vkrfnv dqg edg srolf|/ suhvxpdeo| ohdglqj wr lqvroyhqf|1 Wkdw hpskdvlv ohdgv wr
yhu| glhuhqw srolf| lpsolfdwlrqv wkdq grhv d prgho olnh rxuv/ zklfk vwuhvvhv looltxlglw| dqg
pxowlsoh htxloleuld1 Zh fdq rhu wkh xvxdo glvfodlphu= erwk dssurdfkhv duh qhfhvvdu| dqg
pd| wxuq rxw wr eh frpsohphqwdu|1 Exw lw lv lpsruwdqw wr uhdol}h wkdw lq rxu dssurdfk wkh
olqh ehwzhhq looltxlglw| dqg lqvroyhqf| lv d qh rqh1 Ehlqj looltxlg fdq fdxvh vrph lqyhvwphqw
surmhfwv wr eh ohiw xqqlvkhg dqg rwkhuv wr eh oltxlgdwhg hduo|1 Li wklv lv vx!flhqwo| frvwo|/
looltxlglw| fdq euhhg lqvroyhqf|1 Lq sudfwlfh/ wkh edqnuxswflhv dqg zhdn edodqfh vkhhwv
uhfhqwo| revhuyhg lq fulvlv frxqwulhv pd| zhoo eh frqvhtxhqfhv udwkhu wkdq fdxvhv ri wkh
fulvlv1
75 Lqwhuqdwlrqdo looltxlglw| lq uhfhqw fulvhv
Ilqdqfldo iudjlolw| lv dvvrfldwhg zlwk wkh frqfhsw ri lqwhuqdwlrqdo looltxlglw|/g h  q h gd vdv l w 0
xdwlrq lq zklfk d qdqfldo v|vwhp*v srwhqwldo vkruw whup oldelolwlhv lq kdug fxuuhqf| h{fhhg
wkh dprxqw ri kdug fxuuhqf| lw fdq kdyh dffhvv wr rq vkruw qrwlfh1 Lqwhuqdwlrqdo looltxlglw|
zdv fuxfldo lq wuljjhulqj uhfhqw fulvhv1 Wr pdnh wklv fdvh/ zh vkdoo dqdo|}h gdwd iurp wkh
vr0fdoohg Dvhdq08 frxqwulhv +Nruhd/ Lqgrqhvld/ Pdod|vld/ Wkdlodqg/ dqg wkh Sklolsslqhv, dqg
dovr iurp frpsdudeoh Odwlq Dphulfdq frxqwulhv1< Zh qhhg wr dqvzhu dw ohdvw wzr txhv0
wlrqv= krz looltxlg zhuh wkh Dvhdq08 frxqwulhv dw wkh wlph wkh fulvlv huxswhgB Dqg/ zhuh wkh
Dvldq frxqwulhv v|vwhpdwlfdoo| glhuhqw iurp rwkhuzlvh vlplodu rqhv lq whupv ri lqwhuqdwlrqdo
looltxlglw|B Dqvzhulqj wkhvh txhvwlrqv uhtxluhv pdnlqj wkh frqfhsw ri lqwhuqdwlrqdo loolt0
xlglw| rshudwlrqdo/ zklfk lq wxuq uhtxluhv lghqwli|lqj wkh lqvwlwxwlrqv wkdw frpsulvh hdfk
frxqwu|*v qdqfldo v|vwhp/ dv zhoo dv wkhlu uhohydqw vkruw0whup dvvhwv dqg oldelolwlhv lq
kdug fxuuhqf|1 Wkh dssursuldwh ghqlwlrqv ghshqg rq jryhuqphqw srolf|1
Rxu ghqlwlrq ri d qdqfldo v|vwhp zloo qdwxudoo| lqfoxgh grphvwlf edqnv dqg rwkhu
grphvwlf qdqfldo hqwlwlhv wkdw shuirup edqn0olnh rshudwlrqv +vxfk dv Wkdlodqg*v qdqfh
frpsdqlhv,1 Lq dgglwlrq/ ehfdxvh wkh frxqwulhv xqghu glvfxvvlrq kdg jryhuqphqwv frpplwwhg
wr dfw dv ohqghuv ri odvw uhvruw ri sulydwh qdqfldo lqvwlwxwlrqv/ wkhlu fhqwudo edqnv zloo eh
lqfoxghg dv zhoo1 Wklv lv vhqvleoh ehfdxvh/ lq wkh suhvhqfh ri vxfk d frpplwphqw/ d fulvlv
dhfwlqj sulydwh qdqfldo lqvwlwxwlrqv zloo irufh d fhqwudo edqn wr krqru lw/ dqg wklv pd| sxoo
wkh jryhuqphqw lwvhoi lqwr wkh fulvlv1 Lqghhg/ zh vkdoo dujxh odwhu wkdw d edodqfh ri sd|phqwv
fulvlv lv ehvw xqghuvwrrg dv d vlwxdwlrq lq zklfk d fhqwudo edqn uxqv rxw ri lqwhuqdwlrqdo
oltxlglw| lq dq dwwhpsw wr jkw d qdqfldo fulvlv1
Dffruglqjo|/ dq lghdo ghqlwlrq ri wkh oltxlg lqwhuqdwlrqdo dvvhwv ri wkh qdqfldo v|vwhp
zrxog lqfoxgh qrw rqo| wkh vkruw0whup h{whuqdo dvvhwv ri sulydwh qdqfldo lqvwlwxwlrqv/ exw
dovr wkh dprxqw ri iruhljq fxuuhqf| dydlodeoh wr wkh fhqwudo edqn iru odvw uhvruw ohqglqj lq wkh
hyhqw ri d fulvlv1 +Qrwlfh wkdw wkh odwwhu vkrxog/ lq sulqflsoh/ h{foxgh wkh dprxqw ri uhvhuyhv
wkdw kdv douhdg| ehhq frpplwwhg/ lpsolflwo| ru h{solflwo|/ wr rwkhu xvhv lq d fulvlv/ vxfk dv
<Wkh glvfxvvlrq ehorz lv hvvhqwldoo| wdnhq iurp Fkdqj dqg Yhodvfr +4<<;f,1
8wkh uhsd|phqw ri Whvrerqrv lq Ph{lfr <71, Wkh ghqlwlrq zrxog dovr lqfoxgh wkh dprxqw
ri lqwhuqdwlrqdo ordqv wkdw wkh qdqfldo v|vwhp fdq kdyh dffhvv wr lq wkh vkruw uxq dv zhoo
dv wkh oltxlgdwlrq ydoxh ri {hg dvvhwv1 Zkloh d phdvxuh ri vkruw0whup lqwhuqdwlrqdo oltxlg
dvvhwv hperg|lqj wkhvh ghvlghudwd fdq shukdsv eh frqvwuxfwhg/ ehfdxvh ri gdwd frqvwudlqwv
zh xvh wkh vwrfn ri lqwhuqdwlrqdo uhvhuyhv ri wkh prqhwdu| dxwkrulwlhv dv d sur{| ri wkh lghdo
phdvxuh1
Vlploduo|/ dq lghdo ghqlwlrq ri wkh vkruw0whup lqwhuqdwlrqdo oldelolwlhv ri wkh qdqfldo
v|vwhp zrxog lqfoxgh lwv vkruw0whup iruhljq ghew dv zhoo dv ghpdqgdeoh ghsrvlwv ghqrplqdwhg
lq iruhljq fxuuhqf|> wkh rqo| glhuhqfh/ iurp wkh ylhzsrlqw ri lqwhuqdwlrqdo looltxlglw|/ lv wkdw
wkh iruphu duh reoljdwlrqv djdlqvw iruhljqhuv zkloh wkh odwwhu duh reoljdwlrqv zlwk grphvwlf
uhvlghqwv1 Lq dgglwlrq/ li wkhuh lv d {hg h{fkdqjh udwh/ ghpdqgdeoh ghsrvlwv lq grphvwlf
fxuuhqf| vkrxog dovr eh lqfoxghg/ vlqfh {hg udwhv lpso| wkdw vxfk ghsrvlwv duh hhfwlyho|
reoljdwlrqv lq iruhljq fxuuhqf|1
Wkh uhohydqw gdwd rq ghsrvlwv lq wkh frqvrolgdwhg qdqfldo v|vwhp duh dydlodeoh iurp
LIV/ exw wkh vlwxdwlrq iru lqwhuqdwlrqdo ghew lv ohvv vdwlvidfwru|1 Dv glvfxvvhg e| Fruvhwwl/
Shvhqwl/ dqg Urxelql +4<<;d,/ wkh prvw xvhixo vrxufh ri hylghqfh rq vkruw0whup h{whuqdo
ghew lv sxeolvkhg e| wkh Edqn ri Lqwhuqdwlrqdo Vhwwohphqwv1 Exw wkh ELV gdwd lv uhvwulfwhg
wr wkh lqghewhgqhvv ri d frxqwu|*v uhvlghqwv djdlqvw iruhljq edqnv1 Pruh lpsruwdqwo| iru
rxu sxusrvhv/ dydlodeoh ELV wdeohv duh qrw eurnhq grzq vx!flhqwo| wr lghqwli| wkh vkruw0
whup h{whuqdo ghew ri wkh qdqfldo v|vwhp1 Krzhyhu/ wkh| gr frqwdlq gdwd rq wkh vkruw0whup
h{whuqdo ghew +djdlqvw ELV uhsruwlqj edqnv, ri d frxqwu| dv d zkroh/ dv zhoo dv rq wkh dprxqw
ri h{whuqdo ghew +lqfoxglqj ghew ri orqjhu pdwxulw|, frqwudfwhg e| grphvwlf edqnv1 Wkhvh
dvshfwv ri wkh gdwd irufh xv wr wuhdw grphvwlf ghsrvlwv dqg h{whuqdo ghew vhsdudwho|1
Nhhslqj gdwd olplwdwlrqv lq plqg/ zh qrz wxuq wr wkh dydlodeoh hylghqfh1 Wkh gdwd rq
wkh Dvhdq08 frxqwulhv grhv vxjjhvw wkdw wkh lqwhuqdwlrqdo oltxlglw| srvlwlrq ri wkhlu qdqfldo
v|vwhpv ghwhulrudwhg ehiruh wkh fulvlv1 Wklv lv fdq eh vhhq prvw fohduo| iurp wkh ELV gdwd
rq iruhljq edqn ohqglqj1 Wdeoh 4 vkrzv wkh ehkdylru ri wkh udwlr ri vkruw0whup ordqv iurp
lqwhuqdwlrqdo edqnv wr uhvhuyhv> reylrxvo|/ dq lqfuhdvh lq wkh udwlr lpsolhv d kljkhu olnholkrrg
9ri lqwhuqdwlrqdo looltxlglw|1 Wkh xsshu sdqho ri wkh wdeoh vkrzv wkdw dprqj wkh Dvhdq08
wkh udwlr lqfuhdvhg ehwzhhq plg 4<<7 dqg plg 4<<: lq hyhu| fdvh h{fhsw iru Lqgrqhvld/
zkhuh wkh udwlr zdv vwdeoh1 +Lq Nruhd/ Pdod|vld dqg Wkdlodqg wkh udwlr kdg dovr lqfuhdvhg
ehwzhhq 4<<3 dqg 4<<71 Lw kdg idoohq lq Lqgrqhvld exw qrw e| pxfk1 Lw kdg idoohq vkduso|
lq wkh Sklolsslqhv/ exw wklv zdv suredeo| dq dqrpdo| iroorzlqj wkh Sklolsslqh Eudg| ghew
uhvwuxfwxulqj ri 4<<41,
Lw lv dovr uhpdundeoh wkdw wkh vkruw0whup ghew wr uhvhuyhv udwlrv dw wkh hqg ri 4<<9 zhuh
vxevwdqwldoo| deryh rqh lq Nruhd/ Lqgrqhvld/ dqg Wkdlodqg1 Wklv vxjjhvwv d qdqfldoo| iudjloh
vlwxdwlrq/ lq wkh vhqvh wkdw lqwhuqdwlrqdo uhvhuyhv zrxog qrw kdyh ehhq vx!flhqw wr uhsd|
wkh vkruw0whup ghew kdg iruhljq edqnv ghflghg qrw wr uroo lw ryhu1 Zkloh wkh ohyho ri wkh
vkruw0whup ghew wr uhvhuyhv udwlr zdv ehorz rqh lq Pdod|vld dqg wkh Sklolsslqhv +wkh wzr
frxqwulhv dprqj wkh Dvhdq08 ohdvw dhfwhg e| wkh fulvlv,/ lw grxeohg ehwzhhq plg 4<<7 dqg
plg 4<<:1
Dv vkrzq e| wkh orzhu sdqho ri Wdeoh 4/ wkh fruuhvsrqglqj gdwd iru Odwlq Dphulfdq
frxqwulhv orrnv udwkhu glhuhqw1 Wkh vkruw0whup ghew wr uhvhuyhv udwlr zdv vwdeoh dqg ehorz
rqh lq Eud}lo/ Fkloh/ Frorpeld/ dqg Shux> lq Dujhqwlqd dqg Ph{lfr lw zdv dssur{lpdwho| 415
lq plg 4<<:/ wkxv h{fhhglqj rqh exw qrw e| pxfk/ dqg kdg ehhq idoolqj1 Wkh Odwlq frxqwulhv
dsshdu wr kdyh ehhq lq d pxfk ohvv yxoqhudeoh srvlwlrq1
Wkh ELV wdeohv vxjjhvw/ lq dgglwlrq/ wkdw wkh sursruwlrq ri iruhljq edqn ohqglqj lqwhu0
phgldwhg e| wkh grphvwlf edqnlqj vhfwru zdv vwdeoh lq hdfk Dvldq fdvh h{fhsw Wkdlodqg1
Lq wkh fdvh ri Wkdlodqg/ wkh ghfolqh lq wkh vkduh ri wkh grphvwlf edqnlqj vhfwru lq iruhljq
eruurzlqj lv dwwulexwdeoh/ e| dqg odujh/ wr wkh lqfuhdvhg lpsruwdqfh ri qdqfh frpsdqlhv1
Ilqdqfh frpsdqlhv vhhp wr kdyh hphujhg lq uhvsrqvh wr uhjxodwru| glvwruwlrqv/ exw shu0
iruphg edqn0olnh ixqfwlrqv1 Lq idfw/ wkh| duh lqfoxghg lq wkh Lqwhuqdwlrqdo Ilqdqfh Vwdwlvwlfv
dv sduw ri wkh jurxs Rwkhu Edqnlqj Lqvwlwxwlrqv> wkh LIV qrwhv wkdw dowkrxjk qdqfh
frpsdqlhv zhuh qrw olfhqvhg wr dffhsw ghsrvlwv iurp wkh sxeolf/ wkh| lvvxhg surplvvru|
qrwhv dw whupv frpsdudeoh wr wkh wlph ghsrvlwv dw frpphufldo edqnv1 Wkh lpsruwdqfh ri
Wkdlodqg*v qdqfh frpsdqlhv lq wkh qdqfldo v|vwhpv zdv dovr xqghuvfruhg e| wkh idfw wkdw
:wkh Edqn ri Wkdlodqg zdv frpplwwhg wr vxssruw wkhp dv d ohqghu ri odvw uhvruw1
Wkh hylghqfh wkxv vwurqjo| lqglfdwhv wkdw wkh vkruw0whup h{whuqdo oldelolwlhv ri wkh uhoh0
ydqw Dvldq qdqfldo v|vwhpv zhuh jurzlqj idvwhu wkdq wkhlu oltxlg lqwhuqdwlrqdo dvvhwv1 Lq rxu
lqwhusuhwdwlrq/ wklv wuhqg zhdnhqhg wkh lqwhuqdwlrqdo oltxlglw| srvlwlrq ri wkh Dvhdq08 frxq0
wulhv wr wkh srlqw zkhuh d orvv ri frqghqfh iurp iruhljq fuhglwruv frxog irufh wkh qdqfldo
v|vwhp lqwr d fulvlv1 Wkh vdph zdv qrw wuxh lq Odwlq Dphulfd1
Wkh ehkdylru ri grphvwlf ghsrvlwv ylv ã ylv lqwhuqdwlrqdo uhvhuyhv vkrzv d vlplodu slfwxuh1
Wkh xsshu sdqho ri Wdeoh 5 vkrzv wkh hyroxwlrq ri wkh udwlr ri P5 wr iruhljq uhvhuyhv iru
wkh Dvhdq08 hfrqrplhv ehiruh wkhlu fulvhv1 Wkh kljk ohyho ri wkh P5 wr uhvhuyhv udwlr vhhpv
frqvlvwhqw zlwk wkh k|srwkhvlv ri lqwhuqdwlrqdo looltxlglw|1 Dw wkh hqg ri 4<<9/ wkh P5 wr
uhvhuyhv udwlr zdv 918 ru deryh lq Nruhd dqg Lqgrqhvld dqg 718 lq wkh Sklolsslqhv1 Dv wkh
orzhu sdqho lq Wdeoh 5 uhyhdov/ wkh vdph udwlr zdv rqo| 617 lq Dujhqwlqd/ 51: lq Eud}lo/ dqg
ohvv wkdq 5 lq Fkloh dqg Shux1 Lw zdv uhodwlyho| kljkhu lq Ph{lfr +7198, exw wkhuh lw kdg ehhq
idoolqj> lw lv qrwdeoh +dqg pd|eh pruh wkdq d frlqflghqfh, wkdw wkh P5 wr uhvhuyhv udwlr kdg
ehhq ryhu vhyhq lq Ph{lfr lq Mxqh 4<<7/ mxvw ehiruh lwv rzq fulvlv$1
Wkh P5 wr uhvhuyhv udwlr zdv vwdeoh lq hdfk ri wkh Dvhdq08 frxqwulhv/ h{fhsw lq Wkdlodqg
zkhuh lw zdv idoolqj1 Wkh ehkdylru ri wkh Wkdl udwlr prvw olnho| uh hfwv/ dv zh glvfxvvhg
deryh/ wkdw wkh uhohydqw phdvxuh ri wkh oldelolwlhv ri Wkdlodqg*v qdqfldo v|vwhp ylv ã ylv
grphvwlf uhvlghqwv vkrxog lqfoxgh wkh surplvvru| qrwhv ri wkh qdqfh frpsdqlhv/ zklfk duh
qrw lqfoxghg lq P51
Lq vkruw/ wkh udwlr ri P5 wr uhvhuyhv lq wkh Dvhdq08 frxqwulhv kdg ehhq kljk lq hdfk
fdvh exw Wkdlodqg1 E| frqwudvw/ lq frpsdudeoh Odwlq frxqwulhv wkh P5 wr uhvhuyhv udwlr zdv
uhodwlyho| kljk rqo| lq Ph{lfr/ zkhuh lw kdg ehhq idoolqj gudvwlfdoo|1 Wklv hylghqfh/ zklfk
sur{lhv wkh vkruw0whup dvvhw dqg oldelolw| srvlwlrqv ri hdfk qdqfldo v|vwhp ylv ã ylv grphvwlf
ghsrvlwruv/ dovr idyruv wkh ylhz wkdw wkh Dvhdq08 exw qrw wkh Odwlq frxqwulhv kdg d sureohp
ri lqwhuqdwlrqdo looltxlglw| zkhq wkh fulvlv vwduwhg1
Zh frqfoxgh iurp wklv txlfn uhylhz ri wkh gdwd wkdw lqwhuqdwlrqdo looltxlglw| zdv lq idfw
d glvwlqjxlvklqj fkdudfwhulvwlf ri wkh Dvhdq08 hfrqrplhv sulru wr wkhlu 4<<:0<; fulvhv1 Odwlq
;frxqwulhv glg qrw vxhu iurp wkdw frqglwlrq dqg glg qrw jr lqwr fulvlv143
Wzr fdyhdwv duh lq rughu1 Iluvw/ lw ehduv uhshdwlqj wkdw/ ehfdxvh wkh Dvhdq08 frxqwulhv
kdg hhfwlyho| {hg h{fkdqjh udwhv/ rxu dffrxqwlqj lqfoxghv grphvwlf fxuuhqf| ghsrvlwv dv
reoljdwlrqv lq lqwhuqdwlrqdo fxuuhqf|1 Wkh uhodwlyh pdjqlwxghv ri ghsrvlwv wr lqwhuqdwlrqdo
uhvhuyhv lpsolhv wkdw wkh odwwhu zrxog qrw kdyh ehhq vx!flhqw wr krqru wkh rxwvwdqglqj vwrfn
ri ghsrvlwv dw wkh {hg h{fkdqjh udwh1 Jlyhq wklv frqglwlrq/ d uxq e| grphvwlf ghsrvlwruv zdv
erxqg wr uhvxow lq hlwkhu wkh edqnuxswf| ri wkh qdqfldo v|vwhp ru wkh dedqgrqphqw ri wkh
{hg h{fkdqjh udwh1 Wkh P5 wr uhvhuyhv udwlr/ krzhyhu/ ryhuvwdwhv lqwhuqdwlrqdo looltxlglw|
lq frxqwulhv zlwk  h{leoh h{fkdqjh udwhv/ vxfk dv Ph{lfr dqg Shux/ wr wkh h{whqw wkdw P5
lqfoxghv ghsrvlwv lq grphvwlf fxuuhqf|1 Wklv lv ehfdxvh/ lq fdvh ri d fulvlv/ d fhqwudo edqn
fdq dozd|v sulqw hqrxjk grphvwlf fxuuhqf| wr krqru wkrvh ghsrvlwv> vhh vhfwlrq ; ehorz1
Wkh vhfrqg fdyhdw wkdw/ ehfdxvh frpsdudeoh gdwd lv qrw fxuuhqwo| dydlodeoh/ zh kdyh
qrw lqfoxghg vkruw0whup grphvwlf sxeolf ghew lq rxu oltxlglw| phdvxuhv1 Lq wkh Dvldq fulvlv/
wklv lv qrw olnho| wr eh dq lpsruwdqw rplvvlrq1 Durxqg wkh wlph ri wkh froodsvh wkhuh grhv
qrw vhhp wr kdyh ehhq pxfk vkruw0whup sxeolf ghew lq wkh vwurqjo| dhfwhg frxqwulhv ri
Lqgrqhvld/ Nruhd dqg Wkdlodqg +vhh Wdeoh 6 ri Lwr 4<<;,1 Krzhyhu/ sxeolf ghew pd| kdyh
sod|hg d uroh lq rwkhu hslvrghv1 Zh nqrz wkdw wkh Ph{lfdq jryhuqphqw*v lqdelolw| wr uroo
ryhu lwv odujh vwrfn ri vkruw0whup ghew +lq sduwlfxodu/ wkh lqidprxv Whvrerqrv, zdv wr suryh
nh| lq wuljjhulqj wkh qdqfldo fulvlv lq Ghfhpehu 4<<71 Pruh gudpdwlfdoo|/ Eud}lo*v ghew
vlwxdwlrq vhhpv wr eh fuxfldo iru xqghuvwdqglqj lwv fxuuhqw suhglfdphqw144 Wklv udlvhv wkh
43Lq frqwudvw/ wkh shuirupdqfh ri vhyhudo nh| uhdo yduldeohv zdv qrw wkdw gl￿huhqw dfurvv uhjlrqv1 Hdvw
Dvldq frxqwulhv riwhq kdg odujh fxuuhqw dffrxqw gh￿flwv lq wkh 4<;3v dqg hduo| 4<<3v/ exw wkh fudvk glg qrw
kdsshq xqwlo 4<<:1 Lq wkh plg 4<<3v d qxpehu ri Odwlq frxqwulhv/ lqfoxglqj Eud}lo/ Fkloh/ dqg Frorpeld/ kdg
h{whuqdo gh￿flwv ryhu 8( ri JGS1 Ph{lfr/ Pdod|vld/ Wkdlodqg dqg Eud}lo vxuho| vx￿huhg iurp uhdo h{fkdqjh
udwh plvdoljqphqw/ exw vr glg Dujhqwlqd/ Frorpeld/ Fkloh dqg Shux/ dqg qr fulvlv kdv |hw klw wkhvh Vrxwk
Dphulfdq frxqwulhv1 Iru d ghwdlohg glvfxvvlrq/ vhh Fkdqj dqg Yhodvfr +4<<;f,1
44H{fhsw iru Eud}lo/ sxeolf ghew kdv qrw d pdmru sureohp uhfhqwo| iru frpsdudeoh Odwlq Dphulfdq frxqwulhv
hlwkhu1 Ph{lfr pdqdjhg vxevwdqwldoo| wr h{whqg wkh pdwxulw| ri lwv sxeolf ghew diwhu wkh 4<<7 froodsvh1 Dw
wkh hqg ri Vhswhpehu 4<<7/ lwv vkruw whup grphvwlf ihghudo ghew zdv htxlydohqw wr XV ’5914 eloolrq> e| wkh
hqg ri Mxqh 4<<: wklv ￿jxuh zdv grzq wr ohvv wkdq XV ’;18 eloolrq1 Dujhqwlqd/ Fkloh dqg Shux kdyh qrw
<txhvwlrq ri zkhwkhu rxu lqwhuqdwlrqdo looltxlglw| ylhz ri fulvhv fdq eh uhfrqflohg zlwk wkh
suhvhqfh ri vfdo dqg2ru grphvwlf ghew sureohpv1 Zh ghod| rxu dqvzhu xqwlo vhfwlrq :1
6 D edvlf iudphzrun
I r f x vr qdv p d o or s h qh f r q r p |z l w kw k u h hs h u l r g vl q g h { h ge ||'f+wkh sodqqlqj shulrg,/
 +wkh vkruw uxq,/ dqg 2 +wkh orqj uxq,1 Wkhuh lv d vlqjoh/ shulvkdeoh frqvxpswlrq jrrg lq
hdfk shulrg1 Wkh frqvxpswlrq jrrg lv iuhho| wudghg lq wkh zruog pdunhw> zh wdnh lwv zruog
s u l f hw re hw k hqxphudluh ru/ htxlydohqwo|/ zh dvvxph wkdw wkh sulfh ri frqvxpswlrq lv {hg
dw rqh xqlw ri dq lqwhuqdwlrqdo fxuuhqf| +wkh groodu,1
Wkh hfrqrp| lv srsxodwhg e| d frqwlqxxp/ zkrvh phdvxuh lv qrupdol}hg wr rqh/ ri h{
dqwh lghqwlfdo lqglylgxdov/ zkrp zh uhihu wr dv ghsrvlwruv iru uhdvrqv wkdw zloo ehfrph fohdu
vkruwo|1 Hdfk ghsrvlwru lv hqgrzhg zlwk dq dprxqw @  f ri wkh vlqjoh jrrg rqo| dw | 'f 
Ghsrvlwruv pd{lpl}h h{shfwhg shulrg 2 frqvxpswlrq1
Wkh| kdyh dffhvv wr d zruog fdslwdo pdunhw zkhuh lqwhuhvw udwhv duh }hur1 Hdfk ghsrvlwru
f d qo h q gd vp x f kd vv k hz d q w vl qw k hz r u o gp d u n h w >p r u hs u h f l v h o | /l qh d f ks h u l r gv k hf d q
sxufkdvh dq| qrqqhjdwlyh txdqwlw| ri d zruog oltxlg dvvhw/ wkdw |lhogv d }hur lqwhuhvw udwh dqg
fdq eh frvwohvvo| oltxlgdwhg dw dq| wlph1 Lq frqwudvw/ hdfk ghsrvlwru fdq eruurz dw prvw dq
dprxqw s:fdqg wkhq rqo| iurp d frqwlqxxp ri lghqwlfdo iruhljq fuhglwruv/ zkrvh phdvxuh
lv dovr xqlw|1 Hdfk iruhljq fuhglwru lv ulvn qhxwudo/ fdq iuhho| eruurz ru ohqg lq wkh zruog
pdunhw/ dqg pd{lpl}hv h{shfwhg vhfrqg shulrg frqvxpswlrq1 Khqfh fuhglwruv zloo ohqg wr
grphvwlf djhqwv li dqg rqo| li wkh| duh rhuhg dq h{shfwhg qhw uhwxuq ri }hur1
Grphvwlf ghsrvlwruv fdq dovr lqyhvw lq d orqj0whup dvvhw zlwk wkh iroorzlqj fkdudfwhulv0
wlfv1 Hdfk xqlw ri wkh frqvxpswlrq jrrg lqyhvwhg lq wklv dvvhw dw | 'f|lhogv - xqlwv ri
frqvxpswlrq dw | '2 1 Krzhyhu/ zlwk suredelolw| b/ wkh lqyhvwphqw lv klw e| d edg vkrfn/ lq
wkh vhqvh wkdw lw qhhgv d ixuwkhu lqixvlrq ri uhvrxufhv lq shulrg 4 li dq| |lhog fdq eh froohfwhg
lq shulrg 21 Wkh uhtxluhg lqixvlrq lv ri vl}h 	@ns/ dqg lv lqghshqghqw ri wkh vl}h ri wkh
lvvxhg grphvwlf vkruw whup ghew lq dq| vxevwdqwldo pdjqlwxgh1
43lqlwldo lqyhvwphqw lq wkh orqj0whup dvvhw1 Lq rwkhu zrugv/ zkhq d orqj0whup lqyhvwphqw ri
vl}h & lv klw e| d vkrfn/ shulrg 5 rxwsxw lv -& li dqg rqo| li dq dgglwlrqdo  lv lqyhvwhg lq
shulrg 41
Dvvxph wkdw -E  b :  wkdw lv/ wkh orqj0whup dvvhw*v h{shfwhg |lhog lv kljkhu wkdq
wkh zruog lqwhuhvw udwh hyhq wkrxjk lw fdq jr wr zdvwh zkhq klw e| d vkrfn1 Dvvxph dovr
wkdw wkh orqj0whup dvvhw & f d qe ho l t x l g d w h gd w|'iru o& xqlwv ri rxwsxw lq wkdw shulrg/
zkhuh o 5 dfc145 Wkhvh dvvxpswlrqv hqvxuh wkdw wkh orqj0whup dvvhw lv yhu| surwdeoh lq
wkh orqj uxq exw looltxlg lq wkh vkruw uxq1
Lqirupdwlrq derxw w|shv lv sulydwh= zkhwkhu dq djhqw lv xqoxfn|/ lq wkh vhqvh wkdw khu
orqj0whup dvvhw lv klw e| d vkrfn/ lv rqo| revhuyhg e| wkdw djhqw1 Ilqdoo|/ vkrfnv wr orqj0whup
lqyhvwphqw duh l1l1g1 dfurvv frqvxphuv dqg wkhuh lv qr djjuhjdwh xqfhuwdlqw|/ vr b lv dovr wkh
iudfwlrq ri wkh grphvwlf srsxodwlrq wkdw wxuqv rxw wr eh xqoxfn|1
Fohduo|/ lq wkh devhqfh ri vkrfnv wr looltxlg lqyhvwphqwv/ hdfk grphvwlf uhvlghqw zrxog
eruurz xs wr khu fuhglw olplw s dqg lqyhvw doo ri khu uhvrxufhv lq wkh looltxlg dvvhw1 Rq wkh
rwkhu kdqg/ li vkh nqhz lq dgydqfh wkdw vkh zdv xqoxfn|/ vkh zrxog krog hqrxjk oltxlglw|
wr qdqfh wkh uhvrxufh lqixvlrq  lq shulrg 146
Dv wkh dsshqgl{ vkrzv lq vrph ghwdlo/ wklv xqfhuwdlqw| pdnhv wkh wudgh0r ehwzhhq
kroglqj ru qrw vx!flhqw oltxlglw| yhu| xqdwwudfwlyh iru wkh lqglylgxdo djhqw1 Vkh fdq gr
ehwwhu e| mrlqlqj d edqn/ dv zh qrz vhh1
614 D Edqn
Zkdw edqnv gr lv doorz djhqwv wr wdnh dgydqwdjh ri wkh odz ri odujh qxpehuv wr suhglfw pruh
dffxudwho| wkhlu qhhgv iru frvwo| oltxlglw|1 Wkh edqn srrov wkh uhvrxufhv ri wkh hfrqrp|
+lqfoxglqj wkh hqgrzphqw @ dqg wkh pd{lpxp fuhglw ohyho s ehorqjlqj wr hdfk ghsrvlwru, lq
45Qrwlfh wkdw wkh lqyhvwphqw kdv d srvlwlyh oltxlgdwlrq ydoxh uhjdugohvv ri zkhwkhu lw zdv klw e| wkh vkrfn1
Dvvxplqj wkdw rqo| khdowk| lqyhvwphqw kdv srvlwlyh oltxlgdwlrq ydoxh zrxog fkdqjh qrwklqj vxevwdqwldo/ exw
zrxog frpsolfdwh dojheud voljkwo|1
46Khqfh vkrfnv wr orqj whup lqyhvwphqw sod| khuh d uroh dqdorjrxv wr suhihuhqfh vkrfnv lq prghov lq wkh
wudglwlrq ri Gldprqg dqg G|eylj +4<;6,1
44rughu wr pd{lpl}h wkh zhoiduh ri lwv uhsuhvhqwdwlyh phpehu1 Lq grlqj vr/ lw qhhgv wr uhvshfw
uhvrxufh frqvwudlqwv dqg lqirupdwlrqdo frqvwudlqwv147
Irupdoo|/ wkh edqn*v sureohp lv wr pd{lpl}h h{shfwhg frqvxpswlrq vxemhfw wr wkh iroorz0
lqj frqvwudlqwv1 Iluvw/ lw pxvw glvwulexwh wkh shulrg 3 uhvrxufhv   @ n s wr wkh orqj0whup
dvvhw dqg wkh oltxlg dvvhw/ dqg khqfh lw pxvw uhvshfw wkh exgjhw frqvwudlqw
& n K   +4,
zkhuh K dqg & ghqrwh/ uhvshfwlyho|/ lqyhvwphqw lq wkh oltxlg dqg looltxlg dvvhwv1 Lq shulrg
/ wkh edqn pd| ru pd| qrw vshqg  wr vkruh xs hdfk ri wkh b lqyhvwphqwv klw e| d vkrfn1
Lq shulrg 2 wkh edqn froohfwv wkh uhvxow ri lwv lqyhvwphqwv/ uhsd|v wkh h{whuqdo ghew s/d q g
sd|v S wr hdfk ghsrvlwru148 Ilqdoo|/ wkhvh fkrlfhv pxvw vdwlvi| wkh lqfhqwlyh frpsdwlelolw|
frqvwudlqw
  S +5,
Dq h{sodqdwlrq ri 5 lv lq rughu1 Wr vlpsoli| h{srvlwlrq/ zh dvvxph wkdw xqoxfn| djhqwv
fdqqrw olh derxw khu w|shv1 Lq frqwudvw/ oxfn| djhqwv fdq fodlp wr kdyh ehhq klw e| d edg
vkrfn/ rewdlq  iurp wkh edqn/ dqg devfrqg zlwk wkh sd|phqw1 Lq wkdw fdvh/ vkh fdqqrw
eh fdxjkw exw lv hqwlwohg wr qr shulrg 2 frqvxpswlrq149 Wr suhyhqw devfrqglqj/ S fdqqrw eh
vpdoohu wkdq 1
Wr fkdudfwhul}h wkh vroxwlrq +zkrvh ydoxhv duh ghqrwhg e| kdwv, ljqruh wkh lqfhqwlyh
frqvwudlqw iru wkh prphqw1 Lw fdq eh vkrzq wkdw wkh edqn zloo krog hqrxjk oltxlglw| wr vkruh
47Lq wklv vxe0vhfwlrq zh fkdudfwhul}h wkh ehvw wkdw wkh edqn fdq gr iru lwv phpehuv> wkh qh{w vxe0vhfwlrq
ghdov zlwk zkhwkhu dqg krz wklv vroxwlrq fdq eh ghfhqwudol}hg1
48Wklv lv zlwkrxw orvv ri jhqhudolw|/ dowkrxjk lq sulqflsoh wkh edqn pd| sd| gl￿huhqw dprxqwv wr oxfn| dqg
xqoxfn| djhqwv1 Zlwk ulvn qhxwudolw|/ wklv zrxog qrw pdnh dq| gl￿huhqfh1 Dv orqj dv wkhuh lv hyhq d vpdoo
ghjuhh ri ulvn dyhuvlrq/ krzhyhu/ lw ehfrphv vwulfwo| rswlpdo wr sd| wkh vdph wr erwk w|shv1
49Oxfn| djhqwv fdqqrw/ krzhyhu/ zlwkgudz l lq shulrg 4 dqg f lq shulrg 5= Wkh lpsolflw dvvxpswlrq lv wkdw
w|shv ehfrph sxeolf lqirupdwlrq dw wkh ehjlqqlqj ri shulrg 5=
45xs edg lqyhvwphqwv/4: wkdw lv/
	 K ' b +6,
zklfk lpsolhv wkdw frqvxpswlrq lq shulrg 2 lv
	 S ' -	 & nE 	 Kb  s ' -E    s +7,
+Lw lv hdv| wr vkrz wkdw wkh htxdolw| lq 6 pxvw krog,1 Qrwh wkdw 	 S lv qrw rqo| wrwdo frqvxpswlrq
lq shulrg 5 exw dovr wkh h{shfwhg xwlolw| ri ghsrvlwruv1





z k l f kz hd v v x p hi u r pk h u hr q 1
Rqh fdq qrz fkhfn wkdw 	 S lv juhdwhu wkdq rswlpdo frqvxpswlrq xqghu lqglylgxdo dxwdun|
+wkh odwwhu lv ghulyhg lq wkh Dsshqgl{,1 Wkh edqn lpsuryhv pdwwhuv ryhu dxwdun|> wkh uhdvrq
lv wkdw wkh edqn idfhv qr xqfhuwdlqw|/ dqg khqfh pd| sodq wr krog ohvv oltxlglw| wkdq dq
lqglylgxdo lq lvrodwlrq14;
Wkh rswlpdo edqn doorfdwlrq glhuv iurp wkh dxwdun| vroxwlrq dorqj vhyhudo rwkhu glphq0
vlrqv1 Lq sduwlfxodu/ vlqfh wkh fxuuhqw dffrxqw ghflw lq shulrg f lv jlyhq e| &  @ dqg wkh
dprxqw & ghyrwhg wr looltxlg lqyhvwphqwv lv odujhu xqghu d edqn/ lw iroorzv wkdw qdqfldo
lqwhuphgldwlrq hqodujhv wkdw ghflw1 Lw dovr fkdqjhv wkh qhw iruhljq dvvhw srvlwlrq ri wkh
hfrqrp| dv d zkroh1 Lq shulrg / wkh qhw iruhljq dvvhw srvlwlrq lv jlyhq e| K  s>v l q f h
qdqfldo lqwhuphgldwlrq uhgxfhv wkh dprxqw K khog deurdg/ wkh qhw iruhljq dvvhw srvlwlrq lv
vpdoohu zlwk d edqn wkdq lq dxwdun|14<
4:Lw lw zhuh rswlpdo iru wkh edqn wr sodq qrw wr vkruh xs edg lqyhvwphqwv/ lw zrxog eh rswlpdo wr vhw e @3 1
Wrwdo frqvxpswlrq lq shulrg 5 +dqg dovr h{ dqwh xwlolw|, zrxog wkhq eh jlyhq e| ^+4 ￿ ￿,U . ￿u‘z ￿ i= Exw
dvvxpswlrq 65 lq wkh dsshqgl{ +qhfhvvdu| vr wkdw djhqwv lq dxwdun| fkrrvh wr eh oltxlg, lpsolhv wkdw wklv lv
ohvv wkdq a f dv gh￿qhg e| 71
4;Frpsduh 6 dqg 66 lq wkh Dsshqgl{1
4<Wkhvh dvvhuwlrqv iroorz iurp wkh Dsshqgl{1
46615 Ghpdqg ghsrvlwv dqg looltxlglw|
Wkh suhylrxv vxevhfwlrq lghqwlhg wkh ehvw doorfdwlrq wkdw wkh frdolwlrq ri ghsrvlwruv fdq
dfklhyh lq sulqflsoh1 Lq sudfwlfh/ wkh edqn pd| uho| rq dowhuqdwlyh v|vwhpv wr dwwhpsw
lpsohphqwlqj wkh vrfldo rswlpxp1 Iroorzlqj pxfk ri wkh olwhudwxuh/ wkh uhvw ri wkh sdshu lv
frqfhuqhg zlwk wkh vwxg| ri rqh vxfk v|vwhp/ zklfk zh fdoo ghpdqg ghsrvlwv1R x ui r f x vr q
ghpdqg ghsrvlwv pdnhv vhqvh qrw rqo| ehfdxvh wkh| duh riwhq revhuyhg lq uhdolw|/ exw dovr
ehfdxvh/ dv zh vkdoo vhh/ wkh| duh deoh wr lpsohphqw wkh vrfldo rswlpxp1
Jlyhq wkh rswlpdo doorfdwlrq E	 Sc	 &c	 K/ d ghpdqg ghsrvlw v|vwhp lv d frqwudfw wkdw zrunv
dv iroorzv1 Hdfk ghsrvlwru djuhhv wr vxuuhqghu khu hqgrzphqw dqg khu eruurzlqj fdsdflw| wr
wkh edqn dw wlph f1L qs h u l r gvkh pd| zlwkgudz  iurp wkh edqn rq ghpdqg/ vr wkdw vkh
fdq vkruh xs khu looltxlg lqyhvwphqw li qhfhvvdu|1 +Wklv uhvhpeohv dfwxdo ghpdqg ghsrvlwv lq
wkdw ghsrvlwruv pd| zlwkgudz  dw wkhlu glvfuhwlrq1, Lq shulrg 2c ghsrvlwruv kdyh wkh uljkw
wr zlwkgudz 	 S/ surylghg wkh| kdyh qrw devfrqghg1
Wr qdqfh lwv rshudwlrqv/ wkh edqn eruurzv s lq shulrg f/l q y h v w v	 &lq wkh orqj0whup
dvvhw dqg 	 K lq wkh zruog oltxlg dvvhw1 Zh vkdoo dvvxph/ iru wkh wlph ehlqj/ wkdw iruhljq ghew
frqwudfwhg lq shulrg f lv gxh iru uhsd|phqw lq shulrg 2 dw d frqwudfwxdo lqwhuhvw udwh ri }hur>
wkh vljqlfdqfh ri wklv dvvxpswlrq zloo eh glvfxvvhg dw wkh ehjlqqlqj ri wkh qh{w vxevhfwlrq1
Wkh edqn djuhhv wr xvh 	 K ' b wr qdqfh shulrg  zlwkgudzdov/ dqg -	 & ' -Eb wr uhsd|
wkh h{whuqdo ghew dqg vhuylfh zlwkgudzdov lq shulrg 2
Zh lpsrvh wzr dgglwlrqdo dvvxpswlrqv rq wklv v|vwhp1 Iluvw/ lq shulrg  wkh edqn pxvw
vhuylfh ghsrvlwruv rq d uvw frph/ uvw vhuyhg edvlv153 Lq shulrg  ghsrvlwruv ylvlw wkh
edqn lq udqgrp rughu1 Xsrq duulydo wr wkh edqn/ dqg dvvxplqj wkh edqn lv rshq/ hdfk
ghsrvlwru pd| zlwkgudz  rq ghpdqg1 Wr vhuylfh zlwkgudzdov/ wkh edqn oltxlgdwhv lwv zruog
dvvhw 	 K xqwlo h{kdxvwhg/ dqg wkhq lw surfhhgv wr oltxlgdwh orqj0whup lqyhvwphqwv1 Li doo dvvhwv
duh oltxlgdwhg zkloh wkhuh duh djhqwv vwloo lq olqh dwwhpswlqj wr zlwkgudz/ wkh edqn jrhv
edqnuxsw dqg forvhv1 Vhfrqg/ li wkh edqn glg qrw forvh lq shulrg /l qs h u l r g2rxwsxw +li
53Zdoodfh +4<<9, ghulyhv wklv vhtxhqwldo vhuylfh frqvwudlqw iurp pruh sulplwlyh dvvxpswlrqv rq wkh
hqylurqphqw1
47dq|, lv froohfwhg/ ghsrvlwruv dqg iruhljq fuhglwruv duh sdlg/ dqg dq| vxusoxv lv glvwulexwhg wr
ghsrvlwruv1 Zh vkdoo dvvxph wkdw/ lq shulrg 2c wkh edqn vhuylfhv uvw wkrvh ghsrvlwruv wkdw
glg qrw zlwkgudz  lq shulrg 1 54
Lq wkh ghpdqg ghsrvlw v|vwhp mxvw ghvfulehg/ ghsrvlwruv idfh d vwudwhjlf ghflvlrq ri krz
dqg zkhq wr zlwkgudz1 Lq rwkhu zrugv/ ghsrvlwruv duh hqjdjhg lq dq dqrq|prxv jdph/
zkrvh htxloleuld qdwxudoo| fkdudfwhul}h wkh rxwfrphv ri wkh v|vwhp1 Zh duh qrz uhdg| wr
ghvfuleh wkrvh rxwfrphv1
D uvw uhvxow lv wkdw wkh ghpdqg ghsrvlw v|vwhp kdv dq krqhvw htxloleulxp/ lq zklfk doo
ghsrvlwruv zlwkgudz dffruglqj wr wkhlu wuxh w|shv/ wkh edqn krqruv doo ri lwv frpplwphqwv
wr iruhljq fuhglwruv/ dqg wkh vrfldoo| rswlpdo doorfdwlrq lv rewdlqhg1 Wkh lqwxlwlrq lv vlpsoh1
E| frqvwuxfwlrq/ wkh ghpdqg ghsrvlw v|vwhp lv ihdvleoh li ghsrvlwruv dfw krqhvwo|1 Wkhq wkh
lqfhqwlyh frpsdwlelolw| frqvwudlqwv hqvxuh wkdw o|lqj derxw vkrfnv dqg devfrqglqj fdqqrw
eh surwdeoh iru oxfn| ghsrvlwruv1
Wkh suhylrxv uhvxow lpsolhv wkdw wkh ghpdqg ghsrvlw v|vwhp fdq ghfhqwudol}h wkh suhihuuhg
doorfdwlrq1 Exw wklv lv qrw wkh rqo| srvvlelolw|1 Wkh sureohp lv wkdw/ ehfdxvh kroglqj oltxlglw|
lv frvwo|/ wkh edqn pd| fkrrvh wr ehfrph looltxlg lq wkh vkruw uxq +l1h1 lq shulrg ,l qw k h
vhqvh wkdw
	 K n o	 &	 +9,
Wklv lqwhuqdwlrqdo looltxlglw| frqglwlrq vd|v wkdw wkh srwhqwldo vkruw0whup reoljdwlrqv ri wkh
edqn pd| h{fhhg lwv oltxlgdwlrq ydoxh1 Lqwhuqdwlrqdo looltxlglw| lv fuxfldo vlqfh lw lv qhfhvvdu|
dqg vx!flhqw iru d edqn uxq htxloleulxp wr h{lvw1
Wr vhh wkdw lqwhuqdwlrqdo looltxlglw| lv d vx!flhqw frqglwlrq iru wkh h{lvwhqfh ri d edqn
uxq htxloleulxp/ revhuyh wkdw d edqn uxq rffxuv zkhq doo ghsrvlwruv zlwkgudz  dqg oxfn|
rqhv devfrqg1 Jlyhq 9/ wklv ehkdylru zloo irufh wkh edqn wr oltxlgdwh doo dvvhwv dqg forvh1 Dv
d frqvhtxhqfh/ ghsrvlwruv zloo qrw eh sdlg dq|wklqj lq shulrg 2/ zklfk lq wxuq lpsolhv wkdw
lw lv lqglylgxdoo| rswlpdo iru hdfk ri wkhp wr uxq rq wkh edqn1 Frqyhuvho|/ li 9 idlov/ wkhq wkh
54Iru lqvwdqfh/ vxssrvh wkdw lq shulrg 4 hdfk ghsrvlwru fdq hlwkhu vwdqg lq olqh dw wkh edqn ru zdon wr wkh
￿qh{w gd|*v￿ olqh dqg zdlw wkhuh1
48edqn zloo qrw h{kdxvw lwv uhvrxufhv hyhq li doo ghsrvlwruv froohfw  lq shulrg  Wklv/ wrjhwkhu
zlwk wkh dvvxpswlrq derxw vhqlrulw| ri fodlpv/ lpsolhv wkdw oxfn| ghsrvlwruv wkdw zdlw xqwlo
shulrg 2 zloo eh deoh wr froohfw dw ohdvw wkh surplvhg 	 + iurp wkh edqn1 Exw wkhq lw fdqqrw
eh lqglylgxdoo| rswlpdo iru wkhp wr sduwlflsdwh lq d uxq1 55
Vlqfh 9 lv htxlydohqw wr
o 
E  bE  o

c
d edqn uxq zloo eh srvvleoh li dqg rqo| li oltxlgdwlrq ri wkh orqj0whup dvvhw lv vx!flhqwo|
frvwo|1
Lq vkruw/ d ghpdqg ghsrvlw v|vwhp pd| hphujh lq wklv hfrqrp| dv d froohfwlyh dwwhpsw wr
lpsohphqw wkh vrfldo rswlpxp1 Wkh v|vwhp pd| vxffhhg lq wklv sxusrvh li hyhu| ghsrvlwru
eholhyhv wkdw doo rwkhuv zloo ehkdyh krqhvwo|1 Krzhyhu/ wkh v|vwhp pd| dovr idlo= vhoi0ixooolqj
edqn uxqv duh srvvleoh ehfdxvh wkh vrfldo rswlpxp pd| lpso| lqwhuqdwlrqdo looltxlglw|1
Dv zh dujxhg dw wkh rxwvhw/ lq wklv prgho looltxlglw| dqg lqvroyhqf| duh forvho| uhodwhg1
Zh kdyh vwuhvvhg wkdw d fhuwdlq looltxlglw| frqglwlrq pxvw eh vdwlvhg iru uxq wr rffxu1 Exw lq
wkdw fdvh wkh uxqv duh vhoi0ixooolqj suhflvho| ehfdxvh wkh| ohdg wr lqvroyhqf|1 Edqn fuhglwruv
zkr gr qrw uxq +ru zkr fdqqrw uxq/ olnh h{whuqdo fuhglwruv, jhw qrwklqj lq shulrg 5 ehfdxvh
doo edqn dvvhwv kdyh ehhq oltxlgdwhg1 Dqg lw lv suhflvho| wkh frvwo| qdwxuh ri wklv oltxlgdwlrq
wkdw wxuqv dq looltxlg edqn lqwr dq lqvroyhqw rqh1
616 Wkh suredelolw| ri fulvhv
Lq wkh suhfhglqj vxevhfwlrq zh ljqruhg wkh idfw wkdw/ li d edqn uxq rffxuv/ wkh h{whuqdo ghew
frqwudfwhg lq shulrg f lv ghidxowhg rq1 Wklv lv frqvlvwhqw zlwk rxu hduolhu dvvxpswlrq ri }hur
lqwhuhvw udwhv rq iruhljq eruurzlqj rqo| li iruhljq fuhglwruv eholhyh/ dw | 'f / wkdw d fulvlv zloo
rffxu zlwk }hur suredelolw|1 Wkh dqdo|vlv ri wkh suhylrxv vhfwlrq pd| qhhg wr eh prglhg
55D irupdo surri lv dv iroorzv1 Ohw ￿
u eh wkh iudfwlrq ri ghsrvlwruv uhsruwlqj edg oxfn> lq d uxq/ ￿
u A￿ =
Wkh edqn zloo eh irufhg wr oltxlgdwh o @+ ￿
u￿￿ , l@u xqlwv ri a n lq shulrg 4= Wkh edqn zloo eh deoh wr uhsd| a f
wr wkh +4 ￿ ￿
u, ghsrvlwruv wkdw zdlw li U+a n ￿ o, ￿ +4 ￿ ￿
u,a f/r ul iU a n￿U + ￿
u￿￿ , l@u .+ 4￿￿
u,a f= Exw wklv
pxvw eh wkh fdvh li 9 idlov1
49li fuhglwruv duh udwlrqdo dqg fulvhv rffxu zlwk srvlwlyh suredelolw| zkhq wkh| duh srvvleoh1
Pruh jhqhudoo|/ zkloh zh vwdwhg wkdw uxqv pd| wdnh sodfh/ zh glg qrw glvfxvv wkh suredelolw|
ri vxfk uxqv qru wkh hhfwv wkdw vxfk d suredelolw| pd| kdyh rq wkh edqn*v sureohp156
Krz wr ghdo zlwk wklv lvvxh lv frqwuryhuvldo> rxu vwudwhj| iroorzv Frrshu dqg Urvv +4<<;,1
Zh srvwxodwh wkh h{lvwhqfh ri d sxeolfo|0revhuyhg udqgrp yduldeoh wkdw wdnhv wkh ydoxh 
zlwk suredelolw| R 5 dfco ru f zlwk suredelolw| R Wkh qdwxuh ri wkdw udqgrp yduldeoh lv
duelwudu| exw lppdwhuldo/ dv orqj dv ghsrvlwruv dqg fuhglwruv pd| frqglwlrq wkhlu ehkdylru
rq lwv uhdol}dwlrq> krzhyhu/ zh dvvxph wkdw sd|phqwv surplvhg dw | 'ffdqqrw eh pdgh
frqwlqjhqw rq lw1 Zh dovr dvvxph wkdw R lv vx!flhqwo| vpdoo vr wkdw -E  bE  R : 1
Rwkhuzlvh/ wkh orqj0whup dvvhw lv lqvx!flhqwo| surgxfwlyh +lq dq h{shfwhg ydoxh vhqvh,/ dqg
lw lv rswlpdo wr lqyhvw hyhu|wklqj lq wkh oltxlg zruog dvvhw1
Wkh edqn*v sureohp lv qrz wr fkrrvh dq doorfdwlrq ESc&cK/ wr pd{lpl}h wkh h{shfwhg
xwlolw| ri lwv uhsuhvhqwdwlyh ghsrvlwru wdnlqj lqwr dffrxqw wkh iroorzlqj revhuydwlrqv1 Iluvw/
wkh doorfdwlrq pxvw eh ihdvleoh li wkhuh lv qr fulvlv1 Vhfrqg/ wkh doorfdwlrq zloo ghwhuplqh
zkhwkhu ru qrw d fulvlv fdq rffxu1 Wkh uhvxowv ri wkh suhylrxv vhfwlrq lpso| wkdw d jlyhq
doorfdwlrq pd| uhvxow lq d fulvlv li dqg rqo| li
:Kno&c +:,
lq zklfk fdvh zh dvvxph wkdw d edqn uxq rffxuv zlwk suredelolw| R
Vhfrqg/ li d edqn uxq rffxuv/ qrw hyhu| ghsrvlwru zloo froohfw zkdw vkh lv rzhg e| wkh
edqn1 Rxu dvvxpswlrqv lpso| wkdw lq d uxq hdfk ghsrvlwru zloo eh vhuyhg +dqg wkxv eh deoh
wr zlwkgudz , zlwk suredelolw| EK n o&*157
Ilqdoo|/ li d edqn uxq rffxuv/ iruhljq ordqv frqwudfwhg lq shulrg f zloo eh ghidxowhg rq1
Wklv lpsolhv wkdw iruhljq fuhglwruv zloo ghpdqg dq lqwhuhvw udwh juhdwhu wkdq }hur rq wkhvh
56Lq wklv vxevhfwlrq zh nhhs wkh dvvxpswlrq wkdw doo iruhljq ghew frqwudfwhg lq shulrg 3 lv gxh lq shulrg
5= Wklv lv rqo| wr vlpsoli| wkh h{srvlwlrq/ exw lq idfw wkh glvwlqfwlrq ehwzhhq vkruw whup yhuvxv orqj whup
ghew kdv ehhq fuxfldo lq uhfhqw fulvhv1 Zh ghdo zlwk wkdw lvvxh lq wkh qh{w vhfwlrq1
57Wklv iroorzv vlqfh rqo| d iudfwlrq +e . un,@l ri doo ghsrvlwruv zloo eh vhuyhg1 Khqfh wkh suredelolw| wkdw
d sduwlfxodu ghsrvlwru zloo eh vhuyhg htxdov wkh suredelolw| wkdw d xqlirup ^3>4‘ udqgrp yduldeoh lv ohvv wkdq
ru htxdo wr +e . un,@l1
4:ordqv lq rughu wr frpshqvdwh iru wkh suredelolw| ri ghidxow1 Ghqrwlqj wkh lqwhuhvw udwh rq
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Lq wklv vlpsoh prgho/ wkh vroxwlrq ri wkh uhvxowlqj sureohp lv vwudljkwiruzdug li R lv vpdoo
hqrxjk1 Li dq doorfdwlrq vdwlvhv K ' 	 K ' b +vr wkdw edg lqyhvwphqwv fdq eh vkruhg xs, dqg
: +vr wkdw d uxq lv srvvleoh,/ shulrg 2 wrwdo frqvxpswlrq frqglwlrqdo rq qr uxq wdnlqj sodfh
lv




dqg/ khqfh/ wkh h{shfwhg xwlolw| ri vxfk dq doorfdwlrq lv
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Qrwh wkdw SW frqyhujhv wr 	 S dv R jrhv wr }hur/ dv vkrxog eh h{shfwhg1
Rq wkh rwkhu kdqg/ uxqv zloo qr rffxu li wkh lqhtxdolw| lq : lv uhyhuvhg1 Wklv uhtxluhv






Vlqfh KWW :b iru o vpdoo hqrxjk/ wkh h{shfwhg xwlolw| ri vxfk d uxq surri doorfdwlrq lv
S
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WW  b  s
Wkhuhiruh/ wkh edqn zloo fkrrvh wkh vrfldoo| rswlpdo doorfdwlrq E	 Sc	 Kc	 &c ohdylqj lwvhoi
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D uxq zloo rffxu zlwk suredelolw| R li dqg rqo| li R	R W
4;Lw iroorzv wkdw wkh dqdo|vlv ri wkh suhylrxv vxevhfwlrq uhpdlqv hvvhqwldoo| ydolg li R lv
vpdoo hqrxjk1 Lq wklv vlpsoh prgho/ lq idfw/ wkh edqn*v lqyhvwphqw ghflvlrqv zloo eh h{dfwo|
wkh vdph dv zlwk R 'f > khqfh/ iru wkh dqdo|vlv ri pdq| txhvwlrqv lw lv ohjlwlpdwh wr surfhhg
dv li R zhuh lq idfw }hur1 Rq wkh rwkhu kdqg/ doorzlqj R wr eh srvlwlyh zloo wxuq rxw wr eh
lqirupdwlyh lq wkh dqdo|vlv ri vrph lvvxhv/ vxfk dv wkh ghwhuplqdwlrq ri dvvhw sulfhv dqg wkh
vwuxfwxuh ri lqwhuhvw udwhv1 Zh zloo h{sorlw wkhvh ghjuhhv ri iuhhgrp lq wkh h{srvlwlrq wkdw
iroorzv1 Lw lv wr eh xqghuvwrrg wkdw uhvxowv rewdlqhg zlwk R 'fzloo fduu| ryhu wr wkh fdvh
lq zklfk R lv vpdoo exw vwulfwo| srvlwlyh1
617 Zk| wklv prghoB
Zh qrz kdyh d vlpsoh iudphzrun zlwk vrph ghvludeoh dwwulexwhv=
 Kroglqj oltxlglw| lv frvwo|/ dqg lqwhuqdwlrqdo looltxlglw| hphujhv hqgrjhqrxvo| dv wkh
rswlpdo uhvsrqvh ri djhqwv wr wkhlu hqylurqphqw1 Wkh frqvhtxhqfh lv wkdw edg htxl0
oleuld fdxvhg e| vhoi0ixooolqj shvvlplvwlf h{shfwdwlrqv duh srvvleoh1
 Ilqdqfldo lqvwlwxwlrqv pd| fkrrvh wr ohdyh wkhpvhoyhv looltxlg dqg wkhuhiruh yxoqhudeoh
wr fulvhv hyhq li vxfk fulvhv kdsshq zlwk srvlwlyh suredelolw|1 Wklv grhv qrw lpso| wkdw
looltxlglw| dqg fulvhv duh dozd|v dq lqhylwdeoh rxwfrph ri dq rswlpdo sodq= dv zh vkrz
ehorz/ glvwruwlrqv fdq dhfw doorfdwlrqv dqg khqfh yxoqhudelolw| wr fulvhv1
 Grphvwlf edqnv kdyh wzr w|shv ri fuhglwruv= grphvwlf ghsrvlwruv dqg iruhljq ohqghuv1
Wkh lqwhudfwlrq ehwzhhq wkhp fdq jlyh ulvh wr d ulfk vhw ri rxwfrphv/ zlwk wkh vl}h dqg
pdwxulw| ri ordqv iurp deurdg pdwwhulqj d juhdw ghdo1 Wklv lv sduwlfxoduo| lpsruwdqw
lq oljkw ri wkh uhfhqw Dvldq h{shulhqfh/ lq zklfk fdslwdo lq rzv zhuh odujh ehiruh wkh
fulvlv dqg d uxq e| iruhljq fuhglwruv wuljjhuhg pxfk +exw qrw doo, wkh wurxeoh idfhg
e| grphvwlf edqnv1
 Fulvhv kdyh uhdo hhfwv/ xqolnh uvw dqg vhfrqg jhqhudwlrq prghov1 Frvwo| oltxlgdwlrq
+ru/ pruh jhqhudoo|/ surmhfwv wkdw duh ohiw xqqlvkhg ru qrw xqghuwdnhq ehfdxvh ri odfn
ri ixqglqj, fdq fdxvh looltxlg edqnv wr vxhu uhdo orvvhv dqg ehfrph gh idfwr lqvroyhqw1
4< Jryhuqphqw srolf| fdq pdwwhu khuh lq wzr zd|v1 Iluvw/ srolf| fdq frqfhlydeo| khos
djhqwv uhod{ vrph ri wkh frqvwudlqwv sodfhg e| wkh hqylurqphqw iru lqvwdqfh/ e| xvlqj
wkh jryhuqphqw*v srzhu wr wd{ dqg eruurz/ pdnlqj uhvrxufhv dydlodeoh wr wkh edqn
zkhq wkh| duh qhhghg prvw1 Vhfrqg/ srolf| fdq dwwhpsw wr rvhw glvwruwlrqv wkdw ohdg
wr wrr pxfk eruurzlqj ru wrr olwwoh oltxlglw|/ li dq| h{lvw1
Qh{w zh sxw wklv prgho wr zrun iru wkh dqdo|vlv ri vhyhudo lvvxhv uhodwhg wr hphujlqj
pdunhwv fulvhv1
7 Ghew pdwxulw| dqg fdslwdo  rzv
Prvw dffrxqwv ri wkh Dvldq fulvlv vwuhvv wkh uroh ri vkruw0whup ghew158 Frxqwulhv dhfwhg
zhuh shfxoldu lq wkdw wkhlu iruhljq ghewv zhuh prvwo| ri vkruw pdwxulw|/ dqg fulvhv rffxuuhg
zkhq iruhljq fuhglwruv sdqlfnhg dqg uhixvhg wr uroo ryhu wkhlu vkruw0whup ordqv 591I x u p d q
dqg Vwljolw} +4<<;, zulwh= Wkh delolw| ri wklv yduldeoh/ e| lwvhoi/ wr suhglfw wkh fulvhv ri 4<<:/
lv uhpdundeoh1
Edqnv dqg jryhuqphqwv lq hphujlqj pdunhwv riwhq mxvwli| wkhlu whqghqf| wr eruurz vkruw
whup ehfdxvh lw lv fkhdshu1 Wklv vrxqgv vhqvleoh hqrxjk1 Exw wkh whup vwuxfwxuh ri lqwhuhvw
udwhv lv ghwhuplqhg e| wkh ulvnlqhvv ri glhuhqw ghew pdwxulwlhv/ dqg wkhvh vkrxog lq wxuq
uh hfw wkh srvvlelolw| ri d fulvlv dvvrfldwhg zlwk looltxlg sruwirolrv1 Frqvhtxhqwo|/ wkh uroh ri
vkruw0whup ghew lq jhqhudwlqj d fulvlv fdq rqo| eh dqdo|}hg lq d prgho ri wkh vlpxowdqhrxv
ghwhuplqdwlrq ri ghew pdwxulw| dqg wkh whup vwuxfwxuh ri lqwhuhvw udwhv1 Lq wklv vhfwlrq zh
sursrvh rqh vxfk prgho dqg ghulyh lwv srolf| lpsolfdwlrqv15:
58Dprqj wkhp Fruvhwwl/ Urxelql dqg Shvhqwl +4<<;d,/ Udghohw dqg Vdfkv +4<<;, dqg Ixupdq dqg Vwljolw}
+4<<;,1
59Iru dujxphqwv ri wklv vruw lq wkh frqwh{w ri wkh Dvldq fulvlv/ vhh Udghohw dqg Vdfkv +4<<;, dqg Fkdqj
dqg Yhodvfr +4<<;f,1
5:Wklv vhfwlrq odujho| iroorzv Fkdqj dqg Yhodvfr +4<<<,/ h{fhsw iru wkh dqdo|vlv ri h{whuqdolwlhv zklfk lv
qhz1 Revwihog +4<<7, kdv dovr glvfxvvhg wkh uroh ri ghew pdwxulw| lq jhqhudwlqj vhoi ixo￿oolqj fulvhv/ dowkrxjk
kh glg qrw hqgrjhql}h wkh fkrlfh ri pdwxulw|1
53714 Wkh whup vwuxfwxuh ri lqwhuhvw udwhv
Frqvlghu wkh prgho ri wkh suhylrxv vhfwlrq/ qrz doorzlqj wkh edqn wr wdnh erwk vkruw dqg
orqj0whup ghew1 Ohw _￿ eh wkh dprxqw wkh edqn eruurzv iru wzr shulrgv vwduwlqj lq shulrg 3/
dqg _r wkh dprxqw lw eruurzv iru lq shulrg 3 wr eh uhsdlg zlwk lqwhuhvw lq shulrg 4> ri frxuvh/
xqghu dssursuldwh frqglwlrqv wklv ordq fdq eh uroohg ryhu lq shulrg 41 Wkh wzr dprxqwv pxvw
vdwlvi| wkh fuhglw fhlolqj
_￿ n _r  s +47,
Zh nqrz iurp ; zkdw wkh frqwudfwxdo uhwxuq lv rq wzr0shulrg ordqv1 Zkdw derxw or/w k h
frqwudfwxdo uhwxuq rqh0shulrg ordqvB Li wkh ordq lv uhqhzhg lq shulrg 4/ wkh qhw lqwhuhvw udwh
pxvw eh }hur1 Exw vwduwlqj lq shulrg 3 iru ordqv uhsd|deoh lq shulrg 4/ wzr fdvhv duh srvvleoh1
Li wkh edqn fkrrvhv dq doorfdwlrq lq zklfk d uxq lv qrw srvvleoh/ wkhuh lv }hur suredelolw| ri
ghidxow dqg or pxvw eh }hur1 Exw li wkh doorfdwlrq lv vxfk wkdw d uxq pd| kdsshq/ ohqghuv
pd| qrw uhfhlyh ixoo sd|phqw/ dqg wklv zloo eh uh hfwhg lq wkh lqwhuhvw suhplxp wkh| fkdujh1
Wkh vhqlrulw| ri fodlpv lq wkh hyhqw ri d uxq zloo ghwhuplqh wkh vl}h ri wklv suhplxp1 Iru
wkh vdnh ri euhylw|/ zh vwxg| khuh rqo| wkh vlpsohvw fdvh lq zklfk doo vkruw0whup fodlpv duh
htxdoo| vhqlru lq shulrg = lq wkh hyhqw ri d uxq grphvwlf ghsrvlwruv dqg iruhljq fuhglwruv doo
jhw lq olqh dw wkh edqn/ zlwk wkhlu sodfh lq olqh ehlqj ghwhuplqhg udqgrpo|1
Jlyhq dq| doorfdwlrq/ wrwdo oltxlg uhvrxufhv dydlodeoh wr wkh edqn lq wkh hyhqw ri d uxq
htxdo Kno&1 D vwudljkwiruzdug h{whqvlrq ri wkh dqdo|vlv ri wkh suhylrxv vhfwlrq lpsolhv wkdw
d uxq lv srvvleoh li dqg rqo| li
 nE no r _ r:Kno& +48,
zklfk lv wkh dssursuldwh lqwhuqdwlrqdo looltxlglw| frqglwlrq15;
Li d uxq lv srvvleoh/ lw zloo kdsshq zlwk suredelolw| R/ dqg lq wkdw fdvh hdfk vkruw0whup
5;Iru wkh ￿rqo| li￿ sduw/ zh prgli| wkh vhqlrulw| dvvxpswlrq ri vxevhfwlrq 615 lq d qdwxudo zd|= li wkh
edqn lv dolyh lq shulrg 5> lw krqruv ￿uvw wkh fodlpv ri wkrvh ghsrvlwruv dqg iruhljq vkruw whup fuhglwruv wkdw
glg qrw froohfw lq shulrg 4=
54fuhglwru zloo froohfw wkh surplvhg uhsd|phqw rqo| zlwk suredelolw|
^ '
K n o&
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Vlqfh fuhglwruv duh ulvn qhxwudo dqg kdyh d }hur rssruwxqlw| frvw ri ixqgv/ or zloo eh ghwhu0
plqhg e| wkh frqglwlrq wkdw wkh h{shfwhg qhw uhwxuq rq d vkruw ordq eh }hur1 Wkdw lv/
E n orERnR^' +4:,
Wklv lpsolhv wkdw li d fulvlv lv srvvleoh/ or 	R * E  R'o ￿ 1 Khqfh d whup vwuxfwxuh
ri lqwhuhvw udwhv hphujhv hqgrjhqrxvo|/ dqg lq wklv whup vwuxfwxuh vkruw0whup ghew lv ohvv
h{shqvlyh +lq wkh frqwudfwxdo vhqvh, wkdq orqj0whup ghew1 Wkh lqwxlwlrq lv wkdw/ lq wkh hyhqw
ri d fulvlv/ wkh ghidxow rq orqj ghew lv frpsohwh/ zkloh xqghu rxu dvvxpswlrqv vkruw ghew zloo
eh dw ohdvw sduwo| krqruhg1
715 Hqgrjhqrxv pdwxulw| vwuxfwxuh
Wkh edqn*v sureohp lv qrz wr fkrrvh lwv lqyhvwphqw sruwirolr dqg wkh rswlpdo pdwxulw|
vwuxfwxuh ri lwv iruhljq ghew lq rughu wr pd{lpl}h wkh zhoiduh ri lwv uhsuhvhqwdwlyh ghsrvlwru1
Wkh dqdo|vlv ri wklv sureohp uhgxfhv wr wkdw ri wzr vlpsohu vxesureohpv1 Iluvw/ vxssrvh
wkdw wkh edqn kdg wr vroyh wkh deryh sureohp uhvshfwlqj wkh dgglwlrqdo frqvwudlqw wkdw qr
fulvhv eh srvvleoh1 Wkhq wkh frqvwudlqw  n _r  K n o& zrxog kdyh wr eh uhvshfwhg1 Vlqfh
lw lv hdv| wr vhh wkdw wkh lpsolflw frvw ri wkdw frqvwudlqw lv plqlpl}hg e| vhwwlqj _r 'f cwkh
ydoxh ri vxfk vxesureohp zrxog mxvw eh jlyhq e| SWWc dv ghulyhg lq vxevhfwlrq 6161 Qrwh wkdw
wkh vxesureohp/ dqg khqfh SWW/ gr qrw ghshqg rq R
Dowhuqdwlyho|/ vxssrvh wkdw wkh edqn kdg wr fkrrvh dq doorfdwlrq frqvlvwhqw zlwk fulvhv1 Lq
wkdw fdvh/ lw fdq eh vkrzq wkdw lw lv rswlpdo wr vhw djdlq K ' 	 K ' b/d q g	 &' b Li qr fulvlv
rffxuv/ wkhuhiruh/ wrwdo shulrg 2 frqvxpswlrq zloo eh jlyhq e| -	 &Enor_rEno,Es_r1
K h q f hw k hy d o x hr iw k l vv x e s u r e o h pl v
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55v x e m h f ww r4 9d q g4 : 1
Fohduo| wkh ryhudoo edqn*v sureohp fdq qrz eh vroyhg e| vroylqj wkh deryh wzr vxesure0
ohpv dqg frpsdulqj wkhlu ydoxhv1 Wklv lpsolhv wkdw wkh ydoxh ri wkh edqn*v sureohp lv jlyhq
e| wkh pd{lpxp ri 7 S dqg SWW1E x w7 Spxvw eh dw ohdvw dv odujh dv SW dv ghulyhg lq vxevhfwlrq
616> khqfh lw pxvw dovr eh odujhu wkdq SWW iru R vpdoo hqrxjk1 Lq rwkhu zrugv/ iru R vpdoo wkh
ehvw doorfdwlrq zloo eh vxfk wkdw d fulvlv lv srvvleoh/ dqg zh vkdoo irfxv lq wkdw fdvh1
Zkdw lv wkh rswlpdo ohyho ri vkruw0whup ghew zkhq wkh edqn fkrrvhv wr pdnh lwvhoi yxoqhu0
deohB Lq wklv vlpsoh prgho zlwk olqhdu suhihuhqfhv dqg whfkqrorj|/ wkh dqvzhu lv vlpsoh +lq
idfw/ wrr vlpsoh,= 7 S wxuqv rxw wr eh wkh vdph iru doo _r lq dfcso/ dqg khqfh wkh rswlpdo ghew
vwuxfwxuh lv lqghwhuplqdwh15< Wkh lqwxlwlrq lv wkdw/ zkloh vkruw0whup ghew lv frqwudfwxdoo| ohvv
h{shqvlyh wkdq orqj0whup ghew/ wkh frvw glhuhqfh rqo| frpshqvdwhv iruhljq fuhglwruv iru wkh
sduwldo ghidxowv dvvrfldwhg zlwk wkh wzr nlqgv ri ghew1 Dv d frqvhtxhqfh/ wkh fkrlfh ehwzhhq
vkruw0whup ghew dqg orqj0whup ghew lv lppdwhuldo iru qdo frqvxpswlrq/ zklfk frxsohg zlwk
ulvn qhxwudolw| h{sodlqv wkh uhvxow1
Krzhyhu/ li wkh prgho lv dphqghg vr wkdw grphvwlf uhvlghqwv duh hyhq plogo| ulvn dyhuvh/
rswlpdo ghew pdwxulw| lv slqqhg grzq= zh vkrz lq wkh Dsshqgl{ wkdw wkh edqn zloo qg lw
vwulfwo| rswlpdo wr vhw _r 'f 1 Wkh lqwxlwlrq lv wkdw/ zkloh wkh fkrlfh ehwzhhq vkruw dqg orqj0
whup ghew grhv qrw dhfw h{shfwhg frqvxpswlrq/ lw fkdqjhv wkh doorfdwlrq ri ulvn1 Wdnlqj
vkruw0whup ghew lqfuhdvhv h{shfwhg frqvxpswlrq frqglwlrqdo lq d fulvlv qrw kdsshqlqj dw wkh
h{shqvh ri uhgxflqj wkh suredelolw| wkdw grphvwlf ghsrvlwruv zloo eh vhuyhg zkhq d fulvlv
kdsshqv1 Wklv lv fdqqrw eh rswlpdo li ghsrvlwruv duh ulvn dyhuvh1
Lw iroorzv wkdw/ lq wklv prgho/ vkruw0whup eruurzlqj lv lqghhg vxerswlpdo1 Krz fdq rqh
uhfrqfloh wklv uhvxow zlwk wkh revhuyhg eldv wrzdugv vkruw0whup eruurzlqj hpskdvl}hg lq wkh
uhfhqw olwhudwxuhB Rqh srvvlelolw| lv wkdw wkh eldv wrzdugv vkruw0whup eruurzlqj uh hfwv vrph
glvwruwlrq qrw fdswxuhg e| rxu dvvxpswlrqv1 Zh glvfxvvhg wklv qh{w1
5<Wkh ghwhuplqdwlrq ri ￿ f dqg ri wkh rswlpdo ghew pdwxulw| lv dqdo|}hg lq wkh Dsshqgl{1
56716 Pdunhw idloxuh
Wkhuh pd| eh pdq| uhdvrqv zk| ghew fkrlfhv e| lqglylgxdo eruurzhuv pljkw eh glvwruwhg/ vr
wkdw sulydwh dqg vrfldo lqfhqwlyhv gr qrw frlqflgh1 Rqh ri wkhp lv wkdw lqglylgxdo eruurzhuv
idlo wr wdnh lqwr dffrxqw wkh idoo lq frxqwu| ulvn udwlqjv wkdw pd| uhvxow iurp wkhlu rzq kljkhu
eruurzlqj1 D uhodwhg uhdvrqv lv wkdw/ ehfdxvh ri lqirupdwlrqdo olplwdwlrqv/ iruhljq ohqghuv
fdqqrw glvwlqjxlvk dfurvv eruurzhuv iurp wkh vdph frxqwu|/ dqg wuhdw wkhp doo dv htxdoo|
ulvn|1 Lqghhg/ wkh srolf| ri vryhuhljq fhlolqjv iroorzhg e| udwlqj djhqflhv/ lq zklfk qr vlqjoh
frpsdq| fdq kdyh d udwlqj kljkhu wkdq wkh jryhuqphqw ri lwv frxqwu|/ vxjjhvwv wkdw wklv
pd| zhoo eh vr163
Wr looxvwudwh/ frqvlghu d vlpsoh fdvh lq zklfk wkh vkruw pdwxulw| ri iruhljq ghew lv gxh wr
wkh idfw wkdw edqnv idlo wr lqwhuqdol}h wkh vrfldo hhfwv ri uhgxflqj wkhlu oltxlglw|1 Vxssrvh
wkdw wkhuh duh qrw rqh exw pdq| edqnv/ hdfk ri zklfk vroyhv wkh vdph sureohp dv lq wkh
suhylrxv vxevhfwlrq exw zlwk rqh fuxfldo glhuhqfh= hdfk edqnv wdnhv wkh lqwhuhvw udwh or
+lqvwhdg ri wkh duelwudjh frqglwlrq 4:, dv jlyhq lq lwv rswlpl}dwlrq sureohp1 Ri frxuvh/ 4:
pxvw krog lq htxloleulxp164
Lq wkh dsshqgl{ zh vkrz wkdw/ xqghu rxu ehqfkpdun dvvxpswlrq ri ulvn qhxwudolw|/ htxl0
oleulxp uhtxluhv wkdw _r ' s  w k d wl v /d o og h e wl ve hvkruw whup1 Wkh lqwxlwlrq lv/ reylrxvo|/
wkdw li edqnv zhuh lqglhuhqw dv wr wkhlu ghew pdwxulw| vwuxfwxuh zkhq wkh| fruuhfwo| hydo0
xdwhg wkh frvw ri vkruw0whup eruurzlqj/ wkh| pxvw vwulfwo| suhihu vkruw0whup wr orqj0whup
ghew zkhq wkdw frvw lv xqghuhvwlpdwhg1
Wklv uhvxow lv h{wuhph gxh wr ulvn qhxwudolw|/ exw wkh srlqw lv jhqhudo= wkh suhydohqfh ri
vkruw0whup eruurzlqj pd| eh uh hfwlqj dq h{whuqdolw| ri wkh nlqg mxvw glvfxvvhg1 Li wkdw lv
lq idfw wkh fdvh/ jryhuqphqw lqwhuyhqwlrq wr glvfrxudjh vkruw0whup eruurzlqj lv mxvwlhg165
63Vhh Ixupdq dqg Vwljolw} +4<<;, iru dgglwlrqdo uhdvrqv dv zhoo dv dq h{whqghg glvfxvvlrq1
64Pruh suhflvho|/ dq htxloleulxp ri wklv prgho lv jlyhq e| dq doorfdwlrq dqg d vkruw lqwhuhvw udwh vxfk wkdw
+l, wkh doorfdwlrq lv rswlpdo iru hdfk edqn zkhq lw wdnhv lqwhuhvw udwhv dv jlyhq/ dqg +ll, wkh doorfdwlrq dqg
wkh vkruw lqwhuhvw udwh vdwlvi| wkh duelwudjh frqglwlrq 4:1
65Lq wklv prgho/ krzhyhu/ wkh h{whuqdolw| fdxvhv qr glvwruwlrq dqg wkhuh lv qr zhoiduh orvv1 Wklv lv fohduo|
d frqvhtxhqfh ri rxu vwurqj dvvxpswlrqv> lq jhqhudo/ wkh h{whuqdolw| zloo ghfuhdvh zhoiduh1
57Rxu dqdo|vlv lpsolhv/ krzhyhu/ wkdw zkloh rswlpdo lqwhuyhqwlrq zrxog uhgxfh vkruw0whup eru0
urzlqj/ lw zrxog qrw holplqdwh wkh srvvlelolw| ri fulvhv= li srolf| zdv vxffhvvixo lq holplqdwlqj
wkh hhfw ri wkh h{whuqdolw| glvfxvvhg khuh/ lw pljkw eh vwloo rswlpdo iru edqnv wr fkrrvh dq
lqwhuqdwlrqdoo| looltxlg doorfdwlrq dqg eh vxemhfw wr fulvhv1
717 Srolf| lpsolfdwlrqv= fulvlv suhyhqwlrq
Jlyhq wkdw vkruw0whup ghew lv d srwhqwldo fdxvh ri oltxlglw| sureohpv/ dqg li wkhuh lv wrr
pxfk ri lw ehfdxvh ri wkh nlqg ri pdunhw idloxuh mxvw glvfxvvhg/ wkhuh pd| eh d fdvh iru
srolflhv wkdw ohqjwkhq wkh pdwxulw| ri wkdw ghew1 D qdwxudo fdqglgdwh lv wd{ rq vkruw0
whup fdslwdo lq rzv/ vxfk dv wkdw xvhg e| Fkloh dqg Frorpeld1 Vrwr dqg Ydogìv0Sulhwr
+4<<9,/ Oduudlq/ Odedq dqg Fkxpdfhur +4<<:,/ Fäughqdv dqg Eduuhud +4<<:, dqg Prqwlho dqg
Uhlqkduw +4<<:, hvwlpdwh wkdw d vkliw lq frpsrvlwlrq wrzdug orqjhu iruhljq ghew pdwxulwlhv lv
suhflvho| zkdw wkh wd{hv vhhp wr kdyh dffrpsolvkhg lq erwk frxqwulhv1 Exw vxfk d frqfoxvlrq
l vv x e m h f ww rw z rl p s r u w d q wf d y h d w v =
Lq rxu prgho/ dv lq wkh uhdo zruog/ vkruw0whup ghew vhuyhv vrph xvhixo ixqfwlrqv1 Khuh/ lw
vhuyhv wr vkduh vrph ri wkh ulvn ri uxqv ehwzhhq grphvwlf dqg iruhljq fuhglwruv/ dqg khqfh
orzhu wkh frqwudfwxdo frvw ri eruurzlqj1 Wkh vdph zrxog eh wuxh lq d zruog zlwk vwrfkdvwlf
vkrfnv wr h{rjhqrxv yduldeohv1 Dowhuqdwlyho|/ vkruw0whup ghew pd| vhuyh dv d frpplwphqw
ghylfh/ dv lq wkh prghov ri Mhdqqh +4<<;, dqg Urguln dqg Yhodvfr +4<<<,1 Srolflhv wkdw pdnh
vkruw0whup ghew surklelwlyh/ uhjdugohvv ri flufxpvwdqfh/ qhhg qrw hqkdqfh vrfldo zhoiduh1
Wkh rwkhu yhu| lpsruwdqw fdyhdw lv wkdw iruhljqhuv duh qrw wkh rqo| vkruw0whup fuhglwruv1
Khqfh/ derolvklqj vkruw0whup ghew lv qhlwkhu d qhfhvvdu| qru d vx!flhqw frqglwlrq iru uxolqj
rxw fulvhv1 Dv Nuxjpdq +4<<;, kdv vwuhvvhg/ wkdw vwloo ohdyhv doo kroghuv ri grphvwlf fodlpv
rq wkh frpphufldo dqg fhqwudo edqnv uhdg| wr uxq1 Srolflhv rwkhu wkdq olplwv rq vkruw0whup
lq rzv duh qhfhvvdu| wr ghdo zlwk wklv sureohp1 Zh h{dplqh vrph ri wkrvh srolflhv ehorz1
58718 Srolf| lpsolfdwlrqv= fulvlv pdqdjhphqw
Vkruw0whup ghew pdnhv d frruglqdwlrq idloxuh dprqj ohqghuv srvvleoh1 D pdlq wdvn ri fulvlv
pdqdjhphqw lv wr dwwhpsw wr frruglqdwh wkhlu ehkdylru rq wkh jrrg rxwfrph1 Ri frxuvh/
wklv lv hdvlhu vdlg wkdq grqh1 Lq wklv prgho/ wkh nh| lv wr dyrlg wkh uhdo frvwv +oltxlgdwlrq dqg
rwkhuv, lpsrvhg e| hduo| uhsd|phqw1 Khqfh/ d vlpsoh vxvshqvlrq ri sd|phqwv wkdw suhvhuyhv
wkh suhvhqw ydoxh ri wkh fuhglwruv* fodlpv pdnhv hyhu|rqh ehwwhu r1 Wklv nlqg ri orjlf ohdgv
Nhqhq +4<<;, wr zrqghu zkhwkhu lq uhfhqw srolf| ghedwhv wkhuh kdv ehhq wrr pxfk wdon
ri wkh qhhg iru shupdqhqw ghew zrunrxwv dv glvwlqfw iurp vkruw0whup vxvshqvlrqv ri ghew
vhuylfh sd|phqwv1
Lq sudfwlfh ohqghuv duh zhdu| ri vxfk uhvsrqvhv1 Iurp Qhz \run ru Orqgrq lw lv kdug wr
glvwlqjxlvk wkh sd|phqwv prudwruld wkdw duh mxvwlhg e| oltxlglw| frqvlghudwlrqv iurp wkrvh
wkdw duh yhlohg dwwhpswv dw ghidxow1 Zkhq lq grxew/ edqnhuv duh olnho| wr vxvshfw wkh odwwhu1
Wkhuh lv dovr wkh orjlvwlfdo sureohp ri frruglqdwlqj wkh dfwlrqv ri pdq| erqg0kroghuv +wkh
qrup iru prvw fdslwdo  rzv wrgd|, udwkhu wkdq d ihz edqnv1
Exw wkh idfw wkdw wkh wdvn lv kdug vkrxog qrw nhhs srolf|pdnhuv iurp wu|lqj1 Sd|phqwv
uhsurjudpplqjv wkdw duh dffrpsdqlhg e| vhulrxv pdfurhfrqrplf srolflhv dqg vljqdov ri
ruwkrgr{| +vxfk dv vfdo uhwuhqfkphqw, pd| suryh pruh sdodwdeoh1 Lq Nruhd/ iru lqvwdqfh/
Dphulfdq/ Hxurshdq dqg Mdsdqhvh edqnv mrlqwo| djuhhg lq Ghfhpehu 4<<: wr dq rughuo|
urooryhu ri h{lvwlqj vkruw0whup ordqv1 Pdmru fuhglwru frxqwulhv khoshg e| dqwlflsdwlqj wkh
glvexuvhphqw ri d iudfwlrq ri wkh edlorxw sdfndjh wkh LPI kdg mxvw dssuryhg1 Wkrvh wzr
phdvxuhv hhfwlyho| hqghg wkh qdqfldo sdqlf wkdw kdg julsshg Nruhd iru vhyhudo prqwkv166
Lq rxu prgho/ d jrrg sduw ri wkh sureohp frphv iurp wkh edqn*v lqdelolw| wr vhoo udwkhu
wkdq oltxlgdwh lwv looltxlg dvvhwv lq wkh hyhqw ri d vtxhh}h1 Wkdw dvvxpswlrq lv uhdolvwlf lqvridu
dv/ lq d fulvlv vlwxdwlrq/ wkhuh duh ihz grphvwlf djhqwv zlwk wkh fdvk lq kdqg wr ex| wkh uhdo
fdslwdo1 Exw iruhljqhuv duh lq d glhuhqw srvlwlrq1 Hyhu|rqh zrxog eh ehwwhu r li wkurxjk
66Wklv ghvfulswlrq iroorzv Fruvhwl/ Urxelql dqg Shvhqwl +4<<;e,1 Wkh| dovr qrwh wkdw wkh uhvfkhgxolqj ri
ordqv zdv d pxfk pruh gdxqwlqj wdvn lq Lqgrqhvld/ zkhuh wkhuh zhuh odujh qxpehuv erwk rq wkh ohqghuv* dqg
wkh eruurzhuv* vlgh1
59iruhljq gluhfw lqyhvwphqw oltxlgdwlrq frxog eh dyrlghg hyhq li wkh sulfh lv wkdw ri d uh
vdoh/ ehorz wkh suhvhqw ydoxh ri fdslwdo*v uhdo |lhog lq wkh ixwxuh167 Khqfh/ IGL vkrxog eh
hqfrxudjhg iru wkhvh sxusrvhv1 Ghew0htxlw| vzdsv lqyroylqj iruhljq fuhglwruv sod|hg d uroh
lq wkh uhvroxwlrq ri wkh 4<;3v ghew fulvlv/ dqg frxog eh xvhixo djdlq lq wkh fxuuhqw frqwh{w1
Pxowlodwhudo ohqghuv fdq dovr khos1 Wkh| fdq ohqg lqwr duuhduv zkhq dssursuldwh wr
vwuhqjwkhq frqghqfh lq wkh eruurzhu*v survshfwv1 Wkh| fdq dovr hqfrxudjh wkh dgrswlrq
ri fodxvhv lq lqwhuqdwlrqdo erqg fryhqdqwv wkdw idflolwdwh qhjrwldwlrqv ehwzhhq ghewruv dqg
fuhglwruv hyhq zkhq ghew vhuylfh lv vxvshqghg1 Dv Nhqhq +4<<<, srlqwv rxw/ vxfk sursrvdov
zkhuh hqgruvhg e| wkh J043 edfn lq 4<<8/ exw kdyh |hw wr eh lpsohphqwhg lq ixoo1
8 Edqn uhjxodwlrq
Lq wklv vhfwlrq zh vwxg| krz fkdqjhv lq uhjxodwlrq ru lq wkh dydlodelolw| ri ghsrvlw lqvxudqfh
fdq dhfw wkh edqnv* yxoqhudelolw| wr uxqv1
814 Ilqdqfldo olehudol}dwlrq
Erwk fdvxdo revhuydwlrq ri uhfhqw fulvhv dqg irupdo hfrqrphwulf zrun vxjjhvw wkh h{lvwhqfh
ri lpsruwdqw olqnv ehwzhhq qdqfldo olehudol}dwlrq dqg fulvhv1 Wkh hfrqrphwulf zrun ri
Ndplqvn| dqg Uhlqkduw +4<<9, dqg Ghplujxf0Nxqw dqg Ghwudjldfkh +4<<;, kdv vkrzq wkdw
qdqfldo olehudol}dwlrq suhfhghv qdqfldo fulvhv1 Vlplodu vw|ol}hg idfwv kdyh hphujhg iurp
fdvh vwxglhv ri pdq| qrwrulrxv fulvlv hslvrghv/ lqfoxglqj Fkloh lq 4<;5/ Vzhghq dqg Ilqodqg
lq 4<<5/ Ph{lfr lq 4<<7/ dqg Dvld lq 4<<:168
Orzhulqj uhvhuyh uhtxluhphqwv rq frpphufldo edqnv lv d frpprq olehudol}dwlrq pryh1
Ph{lfr/ iru lqvwdqfh/ orzhuhg uhtxluhg uhvhuyhv rq shvr vljkw ghsrvlwv doo wkh zd| wr }hur
67Ehfdxvh wkh zruog udwh ri lqwhuhvw lv }hur dqg rqh xqlw ri khdowk| fdslwdo |lhogv U xqlwv ri wkh wudghdeoh
jrrg lq shulrg 5/ wkh ￿ixqgdphqwdo￿ sulfh lv U1 Exw dq| sulfh vpdoohu wkdq U dqg eljjhu wkdq u pdnhv wkh
edqn dqg lwv fuhglwruv ehwwhu r￿/ zkloh jlylqj wkh iruhljq lqyhvwru dq deqrupdoo| kljk udwh ri uhwxuq1
68Vhh Yhodvfr +4<;:/ 4<<5,/ Gruqexvfk/ Jrogidmq dqg Ydoghv +4<<8,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,
dqg Udghohw dqg Vdfkv +4<<;,1
5:lq wkh uvw kdoi ri wkh 4<<3v1 Wkh udwlrqdoh lv xvxdoo| wkdw vxfk uhgxfwlrqv hqkdqfh wkh
h!flhqf| ri qdqfldo lqwhuphgldwlrq1 Rxu dqdo|vlv lpsolhv wkdw wkh frqmhfwxuh lv fruuhfw/ exw
dovr wkdw wkhuh lv d vlgh hhfw= orzhu uhvhuyh uhtxluhphqwv lqfuhdvh edqnv* yxoqhudelolw| wr
uxqv1
Wr { lghdv/ dvvxph wkdw s 'f / dqg frqvlghu d srodu srolf| ri qduurz edqnlqj/l qz k l f k
lqwhuphgldulhv duh uhtxluhg wr nhhs oltxlg dvvhwv lq dq dprxqw htxdo wr srwhqwldo oltxlg
oldelolwlhv= K  1 Fohduo|/ qr vhoi0ixooolqj uxqv fdq wdnh sodfh1 Exw/ dw wkh vdph wlph/
wkhuh lv d orvv lq zhoiduh uhodwlyh wr wkh qr0uxq htxloleulxp1 Lq idfw/ lq wklv yhu| vlpsoh
prgho/ qduurz edqnlqj lv htxlydohqw wr dxwdun|> uhtxlulqj lw grhv dzd| zlwk doo wkh ehqhwv
ri qdqfldo lqwhuphgldwlrq +wklv lv qrw qhfhvvdulo| wuxh lq pruh frpsoh{ prghov vhh Fkdqj
dqg Yhodvfr 4<<;e,1 Wklv fdswxuhv lq d qxwvkhoo d uhvxow wkdw wxuqv xs vhyhudo wlphv wkurxjk
wklv sdshu= pdnlqj |rxuvhoi oltxlg lv hdv|/ exw lw lv dovr srwhqwldoo| h{shqvlyh1 Qrw dq| srolf|
wr hqkdqfh oltxlglw| zloo gr1
Dqrwkhu srsxodu olehudol}dwlrq srolf| lv wr orzhu eduulhuv wr hqwu| lqwr wkh edqnlqj vhfwru
+zkhwkhu e| grphvwlf ru iruhljq edqnv,/ suhvxpdeo| hqkdqflqj frpshwlwlrq dqg h!flhqf|1
Exw wkh sureohp lv wkdw wkh dgglwlrqdo frpshwlwlrq pd| dovr hqfrxudjh juhdwhu ulvn0wdnlqj e|
edqnv1 W|slfdoo| wkh dujxphqw lv skudvhg lq whupv ri iudqfklvh ydoxhv zklfk suhvxpdeo|
idoo zlwk frpshwlwlrq/ vr wkdw edqnv kdyh ohvv wr orvh dqg wkhuhiruh ehkdyh ohvv suxghqwo|1
Jduehu +4<<9,/ iru lqvwdqfh/ zulwhv= 111wkh vxgghq dgplvvlrq ri iruhljq edqnlqj frpshwlwlrq
lqwr d v|vwhp zlwk orz fdslwdo fdq ixuwkhu uhgxfh wkh iudqfklvh ydoxh ri grphvwlf edqnv dqg
ohdg wr d fulvlv zlwklq d ihz |hduv dv grphvwlf edqnv frpshwh wr uhwdlq pdunhw vkduh1
Prghov olnh wkh rqh lq wklv sdshu fdq gholyhu vlplodu uhvxowv1 Zkloh zh kdyh wuhdwhg wkh
edqn dv d frdolwlrq ri lqglylgxdo djhqwv ehqw rq pd{lpl}lqj wkhlu mrlqw zhoiduh/ dq dowhuqdwlyh
lqwhusuhwdwlrq ri rxu prgho lv wkdw wkh edqn lv d shuihfw frpshwlwru lq d edqnlqj pdunhw lqwr
zklfk wkhuh duh qr eduulhuv wr hqwu|1 Iuhh hqwu| zrxog hqvxuh wkdw htxloleulxp surwv zhuh
}hur/ dqg lq rughu wr dwwudfw fxvwrphuv dqg qrw eh xqghufxw e| frpshwlwruv edqnv zrxog
kdyh wr rhu ghsrvlwruv frqwudfwv wkdw surplvhg dv kljk d ohyho ri h{shfwhg xwlolw| dv srvvleoh1
Wr dvvhvv wkh hhfwv ri olehudol}dwlrq/ rqh pd| dqdo|}h krz d ohvv frpshwlwlyh edqnlqj
5;v|vwhp zrxog ehkdyh lq wklv frqwh{w1 Zh vwxg| wkdw txhvwlrq lq Fkdqj dqg Yhodvfr +4<<;e,/
xvlqj d uhodwhg prgho wkdw gudzv gluhfwo| rq Gldprqg dqg G|eylj +4<;6,1 Wkhuh zh qg
wkdw d prqrsro| edqn lv ohvv surqh wr uxqv wkdq frpshwlwlyh edqnv> wkh juhdwhu iudjlolw|
ri frpshwlwlyh edqnlqj dulvhv iurp wkh odujhu udwh ri uhwxuq lw rhuv vkruw0whup ghsrvlwruv1
Uhodwlyh wr frpshwlwlyh edqnv/ wkh prqrsro| zloo uhgxfh sd|phqwv wr ghsrvlwruv1 Wklv kxuwv
ghsrvlwruv/ exw lq jhqhudo lw dovr lpsolhv wkdw wkh srwhqwldo vkruw whup reoljdwlrqv ri wkh
edqn duh vpdoohu1 Wklv phdqv wkdw wkh prqrsro| edqn zloo eh ohvv looltxlg1 Wkh lpsolfdwlrq
lv wkdw hqkdqfhg frpshwlwlrq lq wkh qdqfldo vhfwru pd| lpsuryh ghsrvlwruv* zhoiduh li qr
uxqv wdnh sodfh/ exw dw wkh vdph wlph lw pd| pdnh fulvhv srvvleoh1
815 Ghsrvlw lqvxudqfh
Lw lv d sodxvleoh frqmhfwxuh wkdw vhoi ixooolqj fulvhv zrxog glvdsshdu li jryhuqphqwv ri hphuj0
lqj hfrqrplhv hvwdeolvkhg dghtxdwh ghsrvlw lqvxudqfh lqvwlwxwlrqv1 Suhvxpdeo|/ li grphvwlf
ghsrvlwv zhuh jxdudqwhhg e| wkh jryhuqphqw ghsrvlwruv zrxog kdyh qr lqfhqwlyh wr uxq rq
frpphufldo edqnv1 Lq dgglwlrq/ wklv zrxog vhhp wr hqwdlo qr frvw/ vlqfh wkh lqvxudqfh ixqgv
zrxog qrw eh qhhghg lq htxloleulxp1 Lq wklv vxevhfwlrq zh h{dplqh wklv frqmhfwxuh1 Gh0
srvlw lqvxudqfh ixqgv pd| lqghhg holplqdwh fulvhv/ surylghg wkdw wkh| duh ri vx!flhqw vl}h1
Exw ghsrvlw lqvxudqfh lv qrw frvwohvv dqg pd| uhvxow/ dw ehvw/ lq wkh lpsohphqwdwlrq ri d
vxerswlpdo doorfdwlrq1
Khuh dqg lq wkh uhvw ri wkh sdshu zh dvvxph/ iru vlpsolflw|/ wkdw R 'f 1 Frqvlghu
wkh vlpsoh vhwxs ri vxevhfwlrq 614/ h{fhsw wkdw wkh jryhuqphqw uhtxluhv wkh edqn wr sd|
d oxps vxp dprxqw 5 lq shulrg f lq rughu wr qdqfh dq lqvxudqfh ixqg ri wkh vdph vl}h1
Wkh jryhuqphqw djuhhv wr nhhs 5 lq oltxlg irup/ dqg wr wdnh ryhu wkh vhuylflqj ri ghsrvlw
zlwkgudzdov lq shulrg  lq fdvh wkh frpphufldo edqn uxqv rxw ri uhvrxufhv lq wkdw shulrg>
rwkhuzlvh/ 5 lv uhwxuqhg wr wkh edqn lq shulrg 269
Wkh edqn*v sodqqlqj sureohp lv wkh vdph dv lq vxevhfwlrq 614/ h{fhsw wkdw wkh uhvrxufhv lw
69Uhdghuv idploldu zlwk Fkdqj dqg Yhodvfr +4<<;d, zloo uhfrjql}h wkdw wklv gh￿qlwlrq ri ghsrvlw lqvxudqfh
lv vlplodu wr wkh ￿zdu fkhvw￿ srolf| ri fhqwudo edqnv1
5<fdq lqyhvw lq shulrg f duh jlyhq e| 5 lqvwhdg ri / dqg wkdw lw zloo dqwlflsdwh d oxps vxp
wudqvihu 5 lq shulrg 2 Khqfh/ li 5 lv qrw wrr odujh/ wkh vroxwlrq lv yhu| vlplodu dv lq vxevhfwlrq
614= wkh edqn zloo krog mxvw hqrxjk oltxlglw|/ b/ wr nhhs dolyh wkh xqoxfn| orqj0whup dvvhwv/
dqg lqyhvw wkh uhvw/ qrz &￿ '  5 b/ lq looltxlg dvvhwv1 H{shfwhg dqg wrwdo frqvxpswlrq
lq shulrg 2 zloo qrz eh
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Wkh odvw h{suhvvlrq lpsolhv wkdw exloglqj wkh lqvxudqfh ixqg lv frvwo| dqg qhfhvvdulo| uhvxowv
lq d vxerswlpdo doorfdwlrq1 Wkh lqwxlwlrq lv wkdw wkh lqvxudqfh ixqg pxvw eh nhsw lq oltxlg
irup/ zkrvh rssruwxqlw| frvw lv E-   shu xqlw1
Dvvxph qrz wkdw wkh edqn lpsohphqwv lwv ghvluhg doorfdwlrq yld d ghpdqg ghsrvlw v|vwhp1
Li
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lw vkrxog eh lqwxlwlyho| reylrxv wkhuh fdqqrw eh dq htxloleulxp uxq rq wkh edqn1 Lqghhg/ lq
d uxq d oxfn| ghsrvlwru zrxog uhfhlyh  e| zlwkgudzlqj  lq shulrg  dqg devfrqglqj/ zkloh
vkh zrxog uhfhlyh Sn lq shulrg 2 e| qrw zlwkgudzlqj  lq shulrg 1 Exw wkhq lw fdqqrw eh
rswlpdo khu wr sduwlflsdwh lq wkh uxq1 Khqfh dq lqvxudqfh ixqg odujh hqrxjk zrxog holplqdwh
wkh srvvlelolw| ri uxqv/ exw fdqqrw eh rswlpdo1
Lw lv dovr ri lqwhuhvw wr dqdo|}h zkdw zrxog kdsshq li 53 idlohg/ wkdw lv/ li wkh lqvxudqfh
ixqg zhuh lqvx!flhqw1 Lq wkdw fdvh/ d uxq zrxog fohduo| eh srvvleoh/ lq wkh vhqvh wkdw lw
zrxog eh dq htxloleulxp iru doo ghsrvlwruv wr dwwhpsw wr zlwkgudz  iurp wkh edqn1 Wkh
lqwhuhvwlqj revhuydwlrq derxw vxfk d fulvlv lv wkdw lw zrxog eh h{suhvvhg dv d idloxuh ri ghsrvlw
lqvxudqfh/ vlqfh lw zrxog eh wkh lqvxudqfh ixqg wkdw zrxog qrw eh fdsdeoh ri krqrulqj lwv
frpplwphqwv1
D uhodwhg srlqw lv wkdw/ lq rughu iru ghsrvlw lqvxudqfh wr holplqdwh fulvhv/ wkh lqvxudqfh
ixqg pxvw eh vx!flhqw wr fryhu wkh ulvn ri d jhqhudol}hg edqnlqj sdqlf/ qrw rqo| edqn vshflf
ulvn1 Wr vhh wklv/ vxssrvh wkdw ghsrvlwruv duh htxdoo| doorfdwhg qrw wr rqh exw wzr edqnv
fdoohg D dqg E/ dqg wkdw wkhuh duh wzr v|pphwulf vwdwhv ri qdwxuh1 Lq rqh vwdwh/ wkh iudfwlrq
ri looltxlg dvvhwv klw e| d edg vkrfn lv :blq edqn D dqg b lq edqn E/ dqg ylfhyhuvd
63lq wkh rwkhu vwdwh1 Khqfh wkhuh lv qr djjuhjdwh xqfhuwdlqw|/ dowkrxjk wkhuh lv edqn vshflf
ulvn1 Vxssrvh qrz wkdw wkhuh lv dq lqvxudqfh ixqg ri vl}h 5 'E b  wr eh xvhg wr khos d
edqn li lw kdv wr vhuylfh pruh wkdq b ghsrvlwruv lq shulrg  Wkhq/ fohduo|/ wkhuh lv dq krqhvw
htxloleulxp lq zklfk doo ghsrvlwruv zlwkgudz dffruglqj wr wkhlu wuxh w|sh dqg wkh lqvxudqfh
ixqg lv xvhg wr khos ixqg xqoxfn| orqj0whup lqyhvwphqwv1 Exw li 53 idlov/ d edqn uxq lv fohduo|
dq htxloleulxp1 Wklv pd| eh wkh uhdvrq zk| ghsrvlw lqvxudqfh lqvwlwxwlrqv wkdw shuirup zhoo
lq qrupdo wlphv vhhp xqghuixqghg lq wlphv ri fulvlv1
Wkh pdlq frqfoxvlrq= iru d frxqwu| wr vhoi0lqvxuh lwv edqnlqj v|vwhp lv srvvleoh/ exw
frvwo|1 Fdq lw eh grqh ehwwhu e| sxufkdvlqj vxfk lqvxudqfh deurdgB Diwhu doo/ li ohqghuv fdq
glyhuvli| dzd| wkh ulvn ri frxqwu|0vshflf edqn uxqv/ vxfk lqvxudqfh qhhg qrw eh h{shqvlyh1
Wklv lv suhvxpdeo| wkh orjlf ri wkh Dujhqwlqh srolf| ri frqwudfwlqj d olqh ri fuhglw +iru zklfk
d suhplxp lv sdlg dqqxdoo|, wr eh xvhg lq fdvh ri edqn wurxeohv1
Wkh lghd lv dsshdolqj/ exw qrw zlwkrxw srwhqwldo gl!fxowlhv1 Iluvw/ li wkhuh lv uhjlrqdo ru
joredo frqwdjlrq/ wkh ulvn ri edqn uxqv qhhg qrw eh hdvlo| glyhuvldeoh iru ohqghuv1 Vhfrqg/
wkh reylrxv srwhqwldo iru prudo kd}dug pdnhv vxfk frqwudfwv kdug wr zulwh dqg hqirufh1 Wklug
lv wkh lvvxh ri vl}h= suhvv dffrxqwv sxw wkh Dujhqwlqh olqh ri fuhglw dw X1V1 '9 eloolrq/ zklfk
lv d vpdoo iudfwlrq ri P51 Zkhwkhu odujhu dprxqwv pd| eh surylghg e| wkh pdunhw dw d
uhdvrqdeoh suhplxp lv xqfohdu1
816 Srolf| lpsolfdwlrqv
Ixupdq dqg Vwljolw} +4<<;, zulwh wkdw wkh hylghqfh wkdw qdqfldo olehudol}dwlrq lqfuhdvhv wkh
yxoqhudelolw| ri frxqwulhv wr fulvhv lv ryhuzkhoplqj1 Wkh h{dpsohv zh kdyh mxvw h{dplqhg
vxjjhvw suhflvho| wkh vdph1 Lw zrxog vhhp/ wkhq/ wkdw wkh fdvh iru vwuhqjwkhqlqj vxshuylvlrq
dqg fduu|lqj rxw olehudol}dwlrq yhu| fduhixoo| lv dovr yhu| vwurqj1 Dqg lqghhg/ rqh qgv vxfk
dgylfh ehlqj iuhho| glvshqvhg lq wkh srvw pruwhpv wr wkh uhfhqw fulvhv1
Exw rqh vkrxog qrw sxw wrr pxfk vwrfn rq qdqfldo uhjxodwlrq dorqh dv wkh sdqdfhd ri
fulvlv suhyhqwlrq1 Dv zh kdyh vhhq/ pdqgdwlqj lqvwlwxwlrqv wr uhpdlq oltxlg lv qrw fkhds1
Wkhuh lv dovr wkh lvvxh ri ghvljq dqg hqirufhdelolw| ri qdqfldo uhjxodwlrq1 Uhjxodwruv kdyh
64ehhq ryhuzkhophg/ dqg qdqfldo fulvhv kdyh rffxuuhg/ lq frxqwulhv dv dgydqfhg dv Mdsdq/
Vzhghq dqg wkh Xqlwhg Vwdwhv1 Zk| vkrxog hphujlqj pdunhwv gr dq| ehwwhuB
Dqg pdfurhfrqrplf frqglwlrqv/ li vx!flhqwo| vhyhuh/ fdq ryhuzkhop hyhq wkh ehvw pdq0
djhg qdqfldo v|vwhp1 Ghyhorshg frxqwu| edqnv pljkw qrw kdyh vxuylyhg wkh pdvvlyh ghsuh0
fldwlrqv dqg h{whuqdo fuhglw vtxhh}hv wkdw qdqfldo lqvwlwxwlrqv lq Wkdlodqg/ Nruhd ru Eud}lo
kdyh kdg wr idfh1 Wklv vxjjhvwv wkdw prvw qdqfldo fulvhv duh dovr pdfurhfrqrplf1 Wr wkdw
lvvxh zh qrz wxuq1
9 Wkh uhdo h{fkdqjh udwh
Vr idu lq wkh dqdo|vlv/ doo uhdo frqvhtxhqfhv ri qdqfldo glvwuhvv kdyh frph iurp wkh hduo|
dqg frvwo| oltxlgdwlrq ri lqyhvwphqw1 Lqwhusuhwhg lq d olwhudo vhqvh/ vxfk oltxlgdwlrq fdq dovr
dffrxqw iru rqo| d vpdoo sduw ri wkh rxwsxw orvvhv wkdw zh revhuyh lq Ph{lfr ru Wkdlodqg1
D eurdghu lqwhusuhwdwlrq/ zklfk lqfoxghg surmhfwv ohiw xqqlvkhg ru qrw xqghuwdnhq iru odfn
ri qdqfh/ zrxog wdnh xv iduwkhu1 Exw/ dv Nuxjpdq +4<<<, kdv dujxhg 111wkh pdlq fkdqqho
wkrxjk zklfk qdqfldo sdqlf kdv wxuqhg jrrg dvvhwv lqwr edg lqyroyh qrw vr pxfk sk|vlfdo
oltxlgdwlrq ru xqqlvkhg surmhfwv dv pdfurhfrqrplf fulvlv= frpsdqlhv wkdw orrnhg vroyhqw
ehiruh wkh fulvlv kdyh jrqh xqghu ehfdxvh froodsvlqj lqyhvwphqw kdv surgxfhg d vhyhuh uhfhv0
vlrq/ ru ehfdxvh fdslwdo  ljkw kdv ohg wr fxuuhqf| ghsuhfldwlrq wkdw pdnhv wkhlu groodu ghewv
edoorrq111
Dffruglqjo|/ zh duh ohg wr h{soruh krz rxu iudphzrun fdq eh h{whqghg wr dffrxqw iru
vxfk hqgrjhqrxv oltxlgdwlrq hhfwv/ dqg wkhuhiruh surylgh d pruh uhdolvwlf dffrxqw ri fulvhv1
Wkh nh|/ dv frqmhfwxuhg e| Nuxjpdq +4<<<, dqg hduolhu e| Fdoyr +4<<;,/ lv wkh ehkdylru ri
wkh uhdo h{fkdqjh udwh1 Lqghhg/ uhdo ghsuhfldwlrq pd| eh fuxfldo wr pdnh edqn uxqv srvvleoh
dqg pxowlso| wkhlu ghohwhulrxv uhdo hhfwv1
Wdnh wkh vdph prgho dv ehiruh/ uhfdoolqj wkdw zh duh lpsrvlqj R 'f / exw dgglqj d qrq0
wudghg jrrg1 Wklv jrrg lv surgxfhg e| pdq| frpshwlwlyh upv zlwk d vlpsoh whfkqrorj|= d
groodu lqyhvwhg lq shulrg f |lhogv :ri wkh qrqwudghdeoh lq shulrg 41 Wklv rxwsxw lv wkhq
65vwruhg dqg frqvxphg lq shulrg 2/ dorqj zlwk wudghdeohv* frqvxpswlrq1
Ilupv lq wkh qrqwudghdeoh vhfwru pxvw eruurz wkh grooduv qhhghg wr lqyhvw lq shulrg
f iurp wkh frpphufldo edqn1 Fohduo|/ iru wkh edqn wr eh lqglhuhqw ehwzhhq ohqglqj wr
wkh qrqwudghdeoh jrrg upv dqg lqyhvwlqj lq wudghdeoh jrrgv/ wkh udwh ri lqwhuhvw sdlg e|
wkh qrqwudghdeoh surgxfhuv pxvw eh wkh vdph dv wkh pdujlqdo uhwxuq hduqhg e| wudghdeoh
surgxfwlrq= -1
Lw iroorzv wkdw wkh surwv/ ghqrplqdwhg lq grooduv/ hduqhg e| wkh uhsuhvhqwdwlyh qrq0
wudghdeohv surgxfhu duh *e  -/z k h u hlv wkh dprxqw lqyhvwhg e| wkh w|slfdo qrq0
wudghdeohv up/ dqg e lv wkh sulfh ri wudghdeohv lq whupv ri qrq0wudghdeohv wkdw lv/ wkh






zkhuh ryhueduv ghqrwh htxloleulxp ydoxhv1
Wkh frpsrvlwlrq ri rxwsxw lv ghwhuplqhg rq wkh ghpdqg vlgh1 Dvvxph wkdw frqvxphuv
kdyh Free0Grxjodv suhihuhqfhv dqg doorfdwh d {hg sruwlrq w ri wrwdo frqvxpswlrq h{shqgl0
wxuh lq shulrg 2 wr qrq0wudghg jrrgv/ dqg d sruwlrq E  w wr wudghg jrrgv1 Vlqfh uhvrxufhv
doorfdwhg e| wkh edqn wr grphvwlf lqyhvwphqw duh   K/ wkh dprxqw jrlqj wr surgxfwlrq ri
wudghdeohv lv K1 Lw iroorzv wkdw rxwsxw dqg frqvxpswlrq ri wudghdeohv lv -E  K  /
zkloh rxwsxw dqg frqvxpswlrq ri qrq0wudghdeohv lv 1 Frqvxphu rswlpdolw| frqglwlrqv wkhq
glfwdwh wkdw




Exw/ lq htxloleulxp/ wkh uhdo h{fkdqjh udwh lv h{shfwhg wr eh 7 e ' *- Lqvhuwlqj wklv ydoxh
lqwr 55 dqg vroylqj wkh uhvxowlqj htxdwlrq lpsolhv wkdw wrwdo lqyhvwphqwlq wkh qrq0wudghdeohv
vhfwru lv 7  ' w E  K dqg/ fruuhvsrqglqjo|/ lqyhvwphqw lq wkh wudghdeohv vhfwru lv 7 & '
  K  7  'E w EK1
Lw rqo| uhpdlqv wr fkhfn zkhwkhu lw lv rswlpdo iru wkh edqn wr krog hqrxjk oltxlglw|
66wr vkruh xs glvwuhvvhg lqyhvwphqwv lq wudghdeohv1 Li vr/ wkh groodu ydoxh ri wrwdo h{shfwhg
frqvxpswlrq lv -E  b  s> li qrw/ lw lv dE  b- n booEwn-w  s 1 Wkh uvw
rswlrq grplqdwhv surylghg wkdw
E  wE-o:-  +56,
zklfk zh dvvxph16: Dv d frqvhtxhqfh/ 7 K ' b1
Zh frqfoxgh wkdw lqyhvwphqw lq wudghdeohv lv 7 & 'E   w Eb/ dqg lqyhvwphqw lq
qrqwudghdeohv lv 7  ' wE  b1 Wkh groodu ydoxh ri wrwdo rxwsxw dffuxlqj wr wkh edqn
lq shulrg 5 iurp wkh wzr vhfwruv/ jlyhq wkh uhdo h{fkdqjh udwh lq 54/ lv wkhuhiruh vlpso|
-E  b1
Frqvlghu qrz krz wklv doorfdwlrq fdq eh ghfhqwudol}hg e| phdqv ri d ghpdqg ghsrvlw
v|vwhp/ lq zklfk djhqwv ghsrvlwruv vxuuhqghu wkhlu hqgrzphqwv iru wkh uljkw wr -E  b
grooduv lq shulrg 2 soxv  g r o o d u vl qs h u l r gli xqoxfn|1 Xvlqj dujxphqwv lghqwlfdo wr wkrvh
lq hduolhu vhfwlrqv rqh fdq vkrz wkdw/ li wkh lqfhqwlyh frpsdwlelolw| frqvwudlqw 8 lv vdwlvhg/
wkhuh lv dq krqhvw htxloleulxp wr wkh jdph dprqj ghsrvlwruv/ lq zklfk hyhu|rqh uhsruwv
wuxwkixoo|1
Lw lv dovr srvvleoh wr kdyh vhoi0ixooolqj edqn uxqv/ dv lq hduolhu vhfwlrqv1 Krzhyhu/ wkhuh lv d
phfkdqlvp khuh wkdw zdv qrw suhvhqw ehiruh1 Wkh nh| revhuydwlrq lv wkdw wkh groodu uhvrxufhv
dw wkh edqn*v glvsrvdo lq shulrg  duh lwv oltxlg dvvhw kroglqjv b/ soxv wkh oltxlgdwlrq ydoxh
ri wudghdeohv lqyhvwphqw o7 &/ soxv wkh groodu pdunhw ydoxh ri wkh uhsd|phqw ri wkh ordq pdgh
wr qrq0wudghdeohv* surgxfwlrq1 Exw wklv odvw txdqwlw| ydulhv zlwk wkh uhdo h{fkdqjh udwh1
Lqghhg/ zh vdz deryh wkdw d uhodwlyh sulfh ri 7 e jxdudqwhhv }hur surwv iru wkh eruurzhu/
zklfk wkhq wudqvihuv wkh zkroh ydoxh ri klv uhyhqxh htxdo wr 7 *7 e ' -wE  bw rw k h
edqn1 Dw d pruh ghsuhfldwhg uhdo h{fkdqjh udwh +d kljkhu e,/ rq wkh rwkhu kdqg/ wkh qrq0
wudghdeohv up lv eurnh/ dqg fdqqrw uhsd| wkh zkroh dprxqw rzhg wr wkh edqn1 Lqghhg/ iru
6:Lq wkh prgho zlwk rqo| rqh jrrg wkh htxlydohqw frqglwlrq zdv z+U ￿ u, AU l / zklfk zdv jxdudqwhhg e|
rxu dvvxpswlrqv1 Khuh dq dphqghg yhuvlrq ri wkdw frqglwlrq zrxog uhdg +4 ￿ ￿,￿+U￿u,z ￿ ^U ￿ +4 ￿ ￿,‘l1
Wkdw zrxog jxdudqwhh wkdw lq wklv wzr0jrrg prgho djhqwv lq dxwdun| khog srvlwlyh oltxlglw|/ dqg wkdw vr grhv
wkh edqn +frqglwlrq 56 zrxog dozd|v krog,1
67e:7 ewkh edqn zloo jhw rqo| E*e7  grooduv/ zklfk lv ohvv wkdq lw lv frqwudfwxdoo| hqwlwohg wr1
Qrz/ li wkhuh lv d edqn uxq wkh wrwdo vxsso| ri wudghdeohv lq wkh hfrqrp| lv rqo| b n
oE  wEb zklfk/ e| 56/ lv vpdoohu wkdq wkh -E  wEb xqlwv wkdw zrxog kdyh
ehhq vxssolhg zlwk qr uxq1 Khqfh/ wkh uhdo h{fkdqjh udwh lv qrz jlyhq e| d frqglwlrq vlplodu
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Lw iroorzv wkdw lq d uxq wkh edqn fdq dw prvw kdyh dffhvv wr 7 *eo n o7 & n b grooduv wr
p h h wz l w k g u d z d o vl qs h u l r g 1 Wkh looltxlglw| frqglwlrq wkdw lv qhfhvvdu| dqg vx!flhqw iru d




7 no 7 &n7 K +58,
zklfk/ xvlqj 57 dqg wkh ghqlwlrqv ri 7 / 7 & dqg 7 K/ fdq eh zulwwhq dv
o 
E  b  w
E  bEw
 +59,
Dv lq wkh fdvh ri wkh prgho zlwk rqh jrrg/ d vx!flhqwo| vpdoo o lv qhfhvvdu| wr pdnh
vhoi0ixooolqj uxqv srvvleoh1
Wkh fuxfldo sduw ri wkh dujxphqw lv wkdw wkh oltxlgdwlrq ydoxh ri wkh edqn lv qrz hq0
grjhqrxv1 Lw ghshqgv rq wkh uhdo h{fkdqjh udwh/ wkurxjk wkh ydoxh ri wkh ordqv wr wkh
qrqwudghdeohv vhfwru> lq wxuq/ wkh uhdo h{fkdqjh udwh lv ghwhuplqhg e| zkhwkhu d fulvlv kds0
shqv1 Wklv fdq eh vhhq prvw fohduo| li 7 *eo no7 &n7 K		- 7 no 7 &n7 K Lq wklv fdvh/ d fulvlv
f d qk d s s h ql id q gr q o |l idu h d og h s u h f l d w l r ql vh { s h f w h gl qs h u l r g 1
Rqh pljkw kdyh wkrxjkw wkdw wkh suhvhqfh ri qrq0wudghg jrrgv zrxog jlyh wkh jryhuqphqw
juhdwhu odwlwxgh lq ghdolqj zlwk fulvhv1 Diwhu doo/ lw lv wudghg jrrgv wkdw duh vfdufh lq shulrg
4 zkhq wkh hfrqrp| lv lqwhuqdwlrqdoo| looltxlg1 Exw dv orqj dv wkh zlwkgudzdo ri vl}h  wkdw
6;Qrwlfh wkdw qr frqvxpswlrq wdnhv sodfh xqwlo shulrg 51 Exw doo rxwsxw wr eh frqvxphg lq shulrg 5 uhdfkhv
wkh sxeolf douhdg| lq shulrg 41 Khqfh/ rqh fdq dvvxph wkdw doo wudghv wdnh sodfh lq shulrg 4/ vdwlvi|lqj wkh
frqvxpswlrq rswlpdolw| frqglwlrqv wkdw pxvw suhydlo lq shulrg 51 Gxulqj wudgh wkh uhdo h{fkdqjh udwh h lv
ghwhuplqhg1
68djhqwv fdq pdnh lv ghqrplqdwhg lq wudghdeohv/ wkdw frqmhfwxuh lv lqfruuhfw16< Iru lqvwdqfh/
jlylqj wkh jryhuqphqw wkh uljkw wr eruurz iurp wkh qrq0wudghdeohv vhfwru lq shulrg 4 grhv
qrw khos1 Wkh surfhhgv ri wkh ordq vwloo zrxog kdyh wr eh frqyhuwhg lqwr wudghdeoh jrrgv/
ehfdxvh lw lv vxfk jrrgv wkdw duh qhhghg wr vwrs dq lqflslhqw edqn uxq1 Dqg vlqfh rqo| 7 K
vxfk jrrgv duh dydlodeoh/ oltxlgdwlrq zrxog vwloo kdyh wr wdnh sodfh1
Wkh pdlq srlqw ri wklv vhfwlrq lv wkdw lqwurgxflqj d vhfrqg jrrg jlyhv pdfurhfrqrplf
skhqrphqd d uroh erwk lq surgxflqj qdqfldo fulvhv dqg pdjqli|lqj wkhlu hhfwv1 Lq wklv
vhwxs/ wkh frh!flhqw w lv wkh vkduh ri wkh wudghg vhfwru lq wkh hfrqrp|1 Vlqfh wklv lv dovr
wkh vhfwru lq zklfk fdslwdo lv looltxlg/ w lv dovr d sur{| iru wkh h{whqw wr zklfk oltxlgdwlrq lv
wkh vrxufh ri wkh uhdo frvwv ri d qdqfldo fulvlv1 Wkh frh!flhqw w grhv qrw wr eh sduwlfxoduo|
odujh iru 59 wr eh vdwlvhg dqg fulvhv wr eh srvvleoh173 Wklv lpsolhv wkdw d jrrg fkxqn ri
wkh idoo lq edqn lqfrph lq d fulvlv pd| frph iurp wkh uhdo ghsuhfldwlrq dqg wkh uhvxowlqj
edqnuxswf| ri qrq0wudghdeohv surgxfhuv/ dqg qrw iurp wkh sk|vlfdo oltxlgdwlrq ri dvvhwv1
Iurp d prghoolqj srlqw ri ylhz/ uhdo hhfwv khuh uhvxow iurp wkh lqwhudfwlrq ri d qdqfldo
vhfwru lqh!flhqf| dqg wkh ehkdylru ri wkh uhdo h{fkdqjh udwh1 Lq wkdw vhqvh/ wklv prgho lv
vlplodu wr wkrvh e| Fdoyr +4<<;, dqg Nuxjpdq +4<<<,1 Wkh rqo| glhuhqfh lv lq wkh dvvxphg
qdqfldo sureohp= Fdoyr dvvxphv edqnuxswf| frvwv dqg Nuxjpdq froodwhudo frqvwudlqwv/
zkloh zh kdyh frvwo| oltxlgdwlrq lq wkh wudghdeoh vhfwru1
914 Srolf| lpsolfdwlrqv= fulvlv suhyhqwlrq
Iruflqj grphvwlf edqnv wkdw eruurz lq grooduv wr ohqg lq wkh vdph fxuuhqf| lv d srsxodu
zd| wr plqlpl}h ulvn1 Rxu dqdo|vlv vxjjhvwv wkdw srolf| lv odujho| xvhohvv1 Lq wkh suhfhglqj
vxevhfwlrq/ doo edqn eruurzlqj dqg ohqglqj zdv lq whupv ri wudghdeoh jrrgv +orrvho|/ lq
whupv ri iruhljq fxuuhqf|,/ exw wkdw glg qrw lqvxodwh wkh edqn1 Wkh uhdvrq lv wkdw wkh uhdo
ghydoxdwlrq ulvn lv vlpso| sdvvhg rq wr upv lq wkh qrqwudghdeoh vhfwru/ zkr ghidxow sduwldoo|
rq wkhlu ordqv zkhq wkh uhodwlyh sulfh ri wkhlu rxwsxw idoov xqh{shfwhgo|1
6<Zh dqdo|}h ehorz wkh fdvh lq zklfk wklv oldelolw| lv ghqrplqdwhg lq whupv ri qrq0wudghdeohv1
73Iru lqvwdqfh/ 59 vkrzv wkdw li u @3 / lw lv vx!flhqw wkdw ￿A4￿￿ 1
69Zkdw zrxog zrun lq wklv frqwh{w lv wr kdyh erwk ordqv wr wkh qrq0wudghdeoh vhfwru dqg
dw ohdvw vrph edqn oldelolwlhv ghqrplqdwhg lq whupv ri wkh qrq0wudghdeoh jrrg1 Wr vhh wklv
pruh irupdoo|/ lpdjlqh wkdw wkh frqwudfw qrz uhtxluhv wkh edqn wr sd| xqoxfn| ghsrvlwruv
wkh wudghdeohv htxlydohqw ri 7 e xqlwv ri qrq0wudghdeohv1 Wkdw lv wr vd|/ wkh sruwlrq ri wkh
frqwudfw fryhulqj shulrg 4 sd|phqwv qrz ghqrplqdwhv wkhvh zlwkgudzdov lq qrq0wudghdeohv
exw frqwlqxhv wr pdnh wkhp sd|deoh lq wudghdeohv1 Fohduo|/ wklv grhv qrw dhfw wkh surs0
huwlhv ri wkh krqhvw htxloleulxp= d phdvxuh b ri ghsrvlwruv vwloo zlwkgudz 7 e*7 e '  xqlwv
ri wudghdeohv/ zklfk doorzv wkhp wr uhvwruh gdpdjhg lqyhvwphqwv1 Exw/ dv rqh fdq uhdglo|






7  n o7 & n7 K +5:,
Vlqfh E7 e*eo 	 / wkh suhfhglqj frqglwlrq lv pruh vwulqjhqw wkdq wkh rqh iru wkh fdvh lq zklfk
doorzdeoh zlwkgudzdov duh ghqrplqdwhg lq wudghdeohv/ 581 Khqfh/ fkdqjlqj wkh ghqrplqdwlrq
ri edqn oldelolwlhv pdnhv wkh edqn ohvv yxoqhudeoh wr d uxq1
Wkh lqwxlwlrq lv vlpsoh= lq wkh hyhqw ri d uxq wkh uhodwlyh sulfh ri qrq0wudghdeohv idoov/
zklfk uhgxfhv wkh qxpehu ri xqlwv ri wudghdeohv wkh edqn pxvw kdqg ryhu wr wkrvh zkr ylvlw
lq shulrg 41 Qrwlfh wkdw wklv orjlf frxog eh h{whqghg wr iruhljq ghew frqwudfwv/ zklfk zh kdyh
qhjohfwhg wr frqvlghu khuh1 Li iruhljq ordqv zhuh ghqrplqdwhg lq whupv ri qrq0wudghdeohv/
wkhlu vhuylfh frvw zrxog dovr idoo lq wkh hyhqw ri d uxq0lqgxfhg uhdo ghsuhfldwlrq/ ixuwkhu
doohyldwlqj wkh oltxlglw| srvlwlrq ri wkh edqn1
Krz wr dfklhyh wklv lq sudfwlfhB Rqh srvvlelolw| lv wr uhvwulfw wkh grphvwlf edqn wr eruurz
rqo| iurp orfdo ohqghuv1 Wklv lv sodxvleoh li qdwlrqdo vdylqjv duh kljk dqg wkh grphvwlf fdslwdo
pdunhw ghhs +Fkloh lv riwhq odxghg rq wkhvh jurxqgv/ sduwo| ehfdxvh ri lwv sulydwl}hg shqvlrq
v|vwhp,1 Exw fdslwdo0srru hphujlqj hfrqrplhv zloo vwloo w|slfdoo| zdqw wr uxq fxuuhqw dffrxqw
ghflwv dqg lpsruw fdslwdo iurp deurdg> li edqnv duh qrw doorzhg wr gr wklv/ vrphrqh hovh
+olnh Lqgrqhvldq frusrudwhv, suredeo| zloo1 Dq dowhuqdwlyh lv wr hqfrxudjh iruhljq ohqghuv wr
ohqg lq grphvwlf fxuuhqf|/ dqg khqfh vkduh zlwk orfdo eruurzhuv vrph ri wkh h{fkdqjh ulvn1
Ordqv lq qrplqdo shvrv duh xqolnho|/ exw ordqv lqgh{hg wr wkh grphvwlf sulfh ohyho kdyh pruh
6:ri d ulqj ri sodxvlelolw|1 Djdlq/ Fkloh kdv pdgh vrph surjuhvv dorqj wkhvh olqhv/ hqfrxudjlqj
d qdvfhqw pdunhw iru lqgh{hg iruhljq ordqv1
915 Srolf| lpsolfdwlrqv= fulvlv pdqdjhphqw
Lq wklv prgho wkh uhdo h{fkdqjh udwh ghsuhfldwhv ehfdxvh rxwsxw dqg frqvxpswlrq ri wudgh0
deohv idoov uhodwlyh wr wkdw ri qrq0wudghdeohv/ vr wkh uhodwlyh sulfh ri wkh iruphu pxvw ulvh1
Wkh ehvw zd| wr ghdo zlwk wklv/ ri frxuvh/ zrxog eh wr jhw uhdo uhvrxufhv wr wkh kdqgv ri wkh
edqn ehiruh lw oltxlgdwhv lwv lqyhvwphqw/ wkhuhe| suhyhqwlqj wkh idoo lq wudghdeohv* rxwsxw1
Dq htxlydohqw srolf| zrxog eh wr h{whqg hphujhqf| qrq0edqn ordqv ri fuhglw wr upv lq wkh
wudghdeoh vhfwru/ vr wkdw wkh| frxog uhsd| wkhlu ordqv wr orfdo edqnv zlwkrxw kdylqj wr fxw
grzq wuhhv ru sdgorfn idfwrulhv1
Lq sudfwlfh qhlwkhu srolf| lv olnho| wr eh yhu| xvhixo1 Jhwwlqj wkh prqh| wr wkh uljkw sodfh
txlfno| hqrxjk lv gl!fxow1 Lqirupdwlrqdo dv|pphwulhv +zk| zrxog iruhljq edqnv ohqg wr
upv wkdw duh ehlqj uhixvhg orfdo fuhglwB, dqg wkh srwhqwldo iru prudo kd}dug pdnh pdwwhuv
hyhq pruh frpsolfdwhg1
Vwudljkw edodqfh ri sd|phqwv vxssruw pljkw eh hdvlhu dqg mxvw dv hhfwlyh1 Wkh sureohp
khuh lv wkdw orfdo rxwsxw ri wudghdeohv idoov dqg vr grhv wkhlu frqvxpswlrq1 Exw wudghdeohv
fdq dovr eh lpsruwhg/ sursslqj xs frqvxpswlrq ohyhov dqg khqfh dyrlglqj uhdo ghsuhfldwlrq1
Iruhljq ohqghuv dqg pxowlodwhudov pd| iurzq dw wkh wkrxjkw ri hphujhqf| ordqv wr qdqfh
frqvxpswlrq/ exw lq wkdw frqwh{w wkdw lv h{dfwo| zkdw lv qhhghg1 Dqg d shqq| ri vxssruw
pd| gr d srxqg ri jrrg= kljk ohyhov ri wudghdeohv frqvxpswlrq suhyhqw edqnuxswflhv lq wkh
qrq0wudghdeohv* vhfwru/ dqg suhyhqw d kdupixo pxowlsolhu hhfw iurp nlfnlqj lq1
: Jryhuqphqw ghewv dqg ghflwv
Lq wkh vr fdoohg uvw jhqhudwlrq prghov ri fulvhv +Nuxjpdq 4<:<,/ edodqfh ri sd|phqw fulvhv
zhuh xowlpdwho| fdxvhg e| rqjrlqj vfdo ghflwv1 Krzhyhu/ vfdo dffrxqwv zhuh hvvhqwldoo| lq
edodqfh ehiruh wkh Ph{lfdq 4<<7 dqg wkh Dvldq 4<<:0<; fudvkhv/ dqg khqfh uvw jhqhudwlrq
6;prghov kdyh idoohq d elw rxw ri idvklrq1 Wklv grhv qrw phdq wkdw vfdo ghewv dqg ghflwv
duh luuhohydqw wr uhfhqw fulvhv exw/ lqvwhdg/ wkdw wkh uhohydqw fkdqqho lv qrw zkdw wkh hduolhu
olwhudwxuh vwuhvvhg1 Wkh fkdqqho iurp ghflwv wr fulvhv uxqv qrw wkurxjk wkh prqhwl}dwlrq
ri jryhuqphqw qdqflqj jdsv> wkh sureohp kdv pruh wr gr zlwk wkh hhfwv wkdw jryhuqphqw
ghew hvshfldoo| li vkruw0whup kdv rq wkh ryhudoo oltxlglw| srvlwlrq ri wkh frxqwu|*v qdqfldo
v|vwhp1 Fdoyr +4<<8, zdv wkh uvw wr uhfrjql}h wklv1
W k hu r o hr iw k hl q i d p r x vW h v r e r q r vl qw k hP h { l f d q4 < < 7f u l v l v x s r qz k l f kF d o y r * v
revhuydwlrqv zhuh edvhg lv qrz zhoo nqrzq> d pruh uhfhqw h{dpsoh lv Eud}lo1 Ehylodtxd
hw do1 +4<<;, uhsruw wkdw e| |hdu0hqg 4<<9/ wkh Eud}loldq jryhuqphqw kdg dssur{lpdwho|
XV '483 eloolrq lq rxwvwdqglqj grphvwlf vhfxulwlhv/ zlwk dq dyhudjh pdwxulw| ri 4;3 gd|v1
Zkloh gdwd rq wkh suhflvh pdwxulw| vwuxfwxuh lv qrw dydlodeoh/ wklv qxpehu dorqh lv fdxvh
iru frqfhuq= rq dyhudjh/ XV ':8 eloolrq kdg wr eh uroohg0ryhu e| wkh Eud}loldq jryhuqphqw
hyhu| vhphvwhu1 E| frqwudvw/ lqwhuqdwlrqdo uhvhuyhv zhuh rqo| voljkwo| deryh XV '8; eloolrq
dw wkh hqg ri 4<<91 Wklv srwhqwldoo| h{sorvlyh vlwxdwlrq vxjjhvwv zk| Eud}lo zdv wkh Odwlq
hfrqrp| kdughvw klw e| wkh uhyhuehudwlrqv ri wkh Dvldq phowgrzq lq wkh vhfrqg kdoi ri 4<<:1
Lq Qryhpehu ri wkdw |hdu d vshfxodwlyh dwwdfn djdlqvw wkh uhdo irufhg wkh dxwkrulwlhv wr
lqfuhdvh lqwhuhvw udwhv wr 75 shufhqw +dw d wlph zkhq grphvwlf lq dwlrq zdv uxqqlqj dw ohvv
wkdq 8 shufhqw shu dqqxp, dqg wr dqqrxqfh fxwv dprxqwlqj wr 5 shufhqw ri JGS iurp wkh
jryhuqphqw exgjhw1 Wkh fxwv zhuh qhyhu lpsohphqwhg dqg wkh dvwurqrplfdo uhdo lqwhuhvw
udwhv fuhdwhg d vkdus prqhwdulvw dulwkphwlf sureohp1 D vhfrqg dqg pruh gudpdwlf sdfndjh
zdv odxqfkhg lq odwh 4<<;/ wklv wlph zlwk LPI eohvvlqj/ exw wkh fxuuhqf| froodsvhg dq|zd|
lq Mdqxdu| 4<<<1 Dw wkh wlph ri zulwlqj/ uhdo lqwhuhvw udwhv uhpdlq kljk/ dqg ghew g|qdplfv
duh vwloo h{sorvlyh ru forvh wr lw1 Grphvwlf ghew kdv ulvhq wr ryhu 87 shufhqw ri JGS1 Zlwk
pdvvlyh urooryhuv qhfhvvdu| hyhu| prqwk/ Eud}lo uhpdlqv yxoqhudeoh1
Vxssrvh wkdw wkh jryhuqphqw kdv wr udlvh vrph ixqgv lq shulrg 31 Vshflfdoo|/ vxssrvh
wkdw lw qhhgv wr qdqfh vrph h{shqglwxuh wkdw frvwv } grooduv/ dqg lw kdv ghflghg wr krog %
grooduv lq oltxlg irup vd|/ iru ghsrvlw lqvxudqfh sxusrvhv wkdw zloo eh wudqvihuuhg wr wkh
frpphufldo edqn li wkhuh lv qr qhhg wr jkw d uxq1
6<Rqh zd| wr qdqfh wkh uhtxluhg dprxqw A 'E }n% lv wr wd{ grphvwlf uhvlghqwv lq
shulrg f1 Iurp wkh ylhzsrlqw ri wkh frpphufldo edqn/ lwv sodqqlqj sureohp lv wkh vdph dv
lq vxevhfwlrq 614/ h{fhsw wkdw wkh uhvrxufhv wkdw lw fdq lqyhvw lq shulrg f duh jlyhq qrw e| 
exw e|   A/ dqg wkdw wkh edqn zloo uhfhlyh d wudqvihu % lq shulrg 2 L wl vq r wk d u gw rv k r z
wkdw wkh h{shfwhg xwlolw| iru frqvxphuv ri wklv rswlrq lv
S@ ' -E  A  b  s n % '	 SE -%  -}
Uhodwlyh wr wkh vrfldo rswlpxp 	 S/ wklv rswlrq lpsolhv d frvw ri kroglqj oltxlglw|/ E-%>l q
dgglwlrq wkhuh lv wkh frvw ri sd|lqj iru jryhuqphqw h{shqglwxuh/ -}
Vxssrvh qrz wkdw wkhuh lv dq dowhuqdwlyh= wkh jryhuqphqw fdq eruurz A lq lqwhuqdwlrqdo
pdunhwv1 Lq rughu wr uhsd| lwv ghew/ vxssrvh wkdw wkh jryhuqphqw fdq ohy| d wd{/ zkrvh udwh
lv c rq wkh uhwxuq wr orqj0whup lqyhvwphqw lq shulrg 21 Wkh frpphufldo edqn*v sureohp
lv wkh vdph dv lq vxevhfwlrq 614/ h{fhsw wkdw wkh shufhlyhg uhwxuq wr orqj0whup lqyhvwphqw
lv -E  / lqvwhdg ri -/ dqg wkdw lw zloo uhfhlyh d wudqvihu % lq shulrg 2 Khqfh h{shfwhg
frqvxpswlrq zloo eh
SK ' -E  E  b  s n % +5;,
Qrz/ iru wkh jryhuqphqw wr eh deoh wr uhsd| lwv ghew/ lw pxvw eh wkdw
-	 & '-Eb'A +5<,
Frpelqlqj wkh wzr suhylrxv h{suhvvlrqv zh rewdlq
SK ' -E  b  A  s n % '	 S}c +63,
lpso|lqj wkdw SK :S @Khqfh lw lv h!flhqw iru wkh jryhuqphqw wr eruurz lq rughu wr qdqfh
lwv qhhgv lq shulrg 31
Zh kdyh/ wkhuhiruh/ d vlwxdwlrq lq zklfk lw lv jrrg iru wkh jryhuqphqw wr eh lq ghflw1
Krzhyhu/ d fuxfldo srlqw lv wkdw/ zkloh vfdo ghflwv pd| qrw eh edg shu vh/ wkh| pd| fuhdwh
sureohpv ehfdxvh ri wkhlu qdqflqj1 Wr vhh wklv/ vxssrvh wkdw wkh jryhuqphqw eruurzv d
iudfwlrq j ri wkh A grooduv qhhghg lq shulrg f dv d vkruw0whup ordq1 Wkh uhdghu fdq fkhfn
73wkdw/ li doo iruhljq fuhglwruv uroo ryhu wkhlu ordqv lq shulrg  dqg doo ghsrvlwruv zlwkgudz
krqhvwo|/ wkhuh lv qr sdqlf dqg frqvxpswlrq lv jlyhq e| 631 Krzhyhu/ vxssrvh wkdw iruhljq
fuhglwruv uhixvh wr uroo ryhu wkhlu ordqv wr wkh jryhuqphqw/ dqg wkdw grphvwlf ghsrvlwruv dovr
sdqlf1 Wkhq/ li
 n jA : %n	 Kno	 &c +64,
h{shfwdwlrqv ri d fulvlv pxvw eh vhoi ixooolqj= doo dvvhwv ri wkh hfrqrp| zloo eh oltxlgdwhg/
dqg wkh frpphufldo edqnlqj v|vwhp zloo ehfrph edqnuxsw174
Zk| zrxog iruhljq fuhglwruv vwrs ohqglqj wr wkh jryhuqphqwB Ehfdxvh wkh fulvlv lpsolhv
wkdw doo ri 	 & zloo eh oltxlgdwhg lq wkh shulrg / dqg khqfh wkhuh zloo eh qr vfdo uhyhqxh lq
shulrg 2 Lq rughu zrugv/ wkh h{shfwdwlrq ri d vfdo fulvlv zrxog wuljjhu wkh uhixvdo ri iruhljq
ohqglqj/ zklfk lwvhoi fuhdwhv wkh vfdo fulvlv1
Wklv doo dvvxphv wkdw wkh fulvlv kdsshqv zlwk }hur suredelolw|1 Li lw kdsshqhg zlwk srvlwlyh
suredelolw|/ wkhq ulvn0qhxwudo iruhljq ohqghuv zrxog dvn wr eh frpshqvdwhg iru wkh orvv lq wkh
hyhqw ri uxq1 Frqwudfwxdo lqwhuhvw udwhv rq ordqv wr wkh jryhuqphqw zrxog h{fhhg zruog udwhv
djdlq/ zh zrxog kdyh d whup vwuxfwxuh ri lqwhuhvw udwhv/ dqg kljk udwhv doo durxqg1 Qrqh ri
zklfk/ ri frxuvh/ erghv zhoo iru vwdelolw|1 Kljk udwhv lqfuhdvh wkh vhuylflqj frvw ri ghew/ dqg
fdq hdvlo| ohdg wr d prqhwdulvw dulwkphwlf sureohp +lq idfw/ wklv lv d sodxvleoh lqwhusuhwdwlrq
ri Eud}lo*v uhfhqw wudydlov,1 Exw li wkh jryhuqphqw wulhv wr orzhu vhuylflqj frvwv e| uhvruwlqj
wr vkruw0whup ghew +lqfuhdvlqj j,/ yxoqhudelolw| lv lqfuhdvhg175
Rqh rwkhu dvshfw ghvhuyhv dwwhqwlrq1 Frqglwlrq 64 pd| eh vdwlvhg hyhq li wkh lqvxudqfh
ixqg % vhhpv vx!flhqw wr fryhu v|vwhplf ulvn/ wkdw lv/ 64 dqg   % n 	 K n o	 & pd| krog
vlpxowdqhrxvo|1 Lq wklv fdvh/ d fulvlv fdqqrw eh srvvleoh xqohvv iruhljq fuhglwruv uhixvh wr uroo
ryhu wkhlu vkruw0whup ordqv1
74Zh duh pdnlqj dq lpsolflw dvvxpswlrq wkdw lq shulrg 4 wkh jryhuqphqw dqg wkh frpphufldo edqn*v
edodqfh vkhhw fdq eh h￿hfwlyho| frqvrolgdwhg1 Vxfk zrxog eh wkh fdvh li/ iru lqvwdqfh/ wkh jryhuqphqw zhuh
deoh wr wd{ wkh edqn lq shulrg 4 lq rughu wr ￿qdqfh wkh gl￿huhqfh ehwzhhq W dqg {=
75Ri frxuvh/ wkh sureohp zrxog glvdsshdu li ￿ zhuh }hur/ wkdw lv/ li doo jryhuqphqw ghew zdv orqj whup1
Exw wkh jryhuqphqw/ mxvw dv wkh edqn zkrvh sureohp zdv glvfxvvhg lq vhfwlrq 6 deryh/ pd| ￿qg lw rswlpdo
wr eruuurz vkruw whup1
74:14 Srolf| lpsolfdwlrqv= fulvlv suhyhqwlrq
Wkh vwurqjhvw lpsolfdwlrq ri wkh suhfhglqj dqdo|vlv lv wkdw wkh vf*v vkruw0whup ghew srvlwlrq
vkrxog eh wdnhq lqwr dffrxqw zkhq wu|lqj wr phdvxuh wkh ghjuhh ri srwhqwldo looltxlglw| ri d
frxqwu|1 Phdvxuhv olnh P5 ryhu uhvhuyhv ru vkruw0whup sulydwh ghew ryhu uhvhuyhv w|slfdoo| idlo
wr gr wklv1 E| odwh 4<<7 Ph{lfr kdg X1V1 '5< eloolrq lq oltxlg Whvrerqrv/ dqg rqo| X1V1 '9
eloolrq lq fdvk uhvhuyhv +soxv dqrwkhu '9 eloolrq lq fuhglw olqhv iurp Qdiwd sduwqhuv,1 Khqfh/
qhw ri jryhuqphqw vkruw0whup groodu frpplwphqwv/ Ph{lfr kdg qhjdwlyh uhvhuyhv176
:15 Srolf| lpsolfdwlrqv= fulvlv pdqdjhphqw
D yhu| frqwuryhuvldo srlqw lq uhfhqw glvfxvvlrqv lv wkh ghjuhh wr zklfk LPI glvexuvhphqwv
vkrxog kdyh ehhq frqglwlrqdo rq vkdus vfdo uhwuhqfkphqw e| wkh wurxeohg frxqwulhv1 Pdq|
fulwlfv kdyh dffxvhg wkh ixqg ri zruvhqlqj wkh fulvlv e| lqvlvwlqj rq vfdo dxvwhulw| dv d
suhfrqglwlrq iru ohqglqj1 Rxu prgho ohqgv vrph vxssruw wr wklv fulwlflvp1 Vxssrvh wkdw
A lv d ordq qrw iurp sulydwh fuhglwruv exw iurp dq lqwhuqdwlrqdo lqvwlwxwlrq/ vxfk dv wkh
LPI1 Vxssrvh dovr wkdw/ lq nhhslqj zlwk fxuuhqw sudfwlfh/ glvexuvhphqw ri A lq shulrg  lv
frqglwlrqdo rq survshfwlyh vfdo glvflsolqh1 Lq dq krqhvw htxloleulxp/ vfdo uhyhqxh lq shulrg
2 lv odujh/ dqg mxvwlhv wkh uhohdvh ri wkh A g r o o d u vl qs h u l r g Exw lq d uxq htxloleulxp/
wd{ uhyhqxh lq shulrg 2 lv ghvwur|hg dqg A lv qrw uhohdvhg1 H{ srvw/ lw zloo orrn olnh wkh
lqwhuqdwlrqdo djhqf|*v ghflvlrq wr zlwkkrog A zdv mxvwlhg1 Exw fohduo| wkh fulvlv zrxog kdyh
qrw rffxuuhg li wkh djhqf| kdg frpplwwhg A xqfrqglwlrqdoo|1 Ri frxuvh/ wkhuh duh pdq|
rwkhu uhdvrqv iru frqglwlrqdolw|1 Dqg vfdo dgmxvwphqw pd| lqghhg eh qhhghg/ hvshfldoo|
li ghew kdv exlow xs dqg wkh frvwv ri edqn edlorxwv duh prxqwlqj1 Exw lq dgyrfdwlqj vxfk
frqglwlrqdolw| rqh vkrxog eh plqgixo ri wkh srwhqwldoo| vhoi0ghihdwlqj phfkdqlvp kljkoljkwhg
khuh1
Dovr/ wkh glvfxvvlrq lq vhfwlrq 6 ri krz wr ghdo zlwk frruglqdwlrq idloxuh e| ohqghuv uh0
pdlqv dssolfdeoh1 Lq wkh hyhqw ri d fulvlv ohqghuv duh sdqlfnlqj/ dqg hyhu|rqh zrxog eh ehwwhu
76Qrwlfh wkdw/ li wkh h{fkdqjh udwh lv ￿{hg/ vxfk qhwwlqj rxw vkrxog lqfoxgh doo vkruw0whup sxeolf ghew/ qrw
mxvw groodu ghew1 Wklv srlqw/ zklfk zdv phqwlrqhg lq vhfwlrq 5/ lv lpsolhg e| wkh dqdo|vlv ri wkh qh{w vhfwlrq1
75r li wkhlu dfwlrqv frxog eh frruglqdwhg1 Qhjrwldwhg ghew urooryhuv dqg vlplodu vwudwhjlhv duh
fohduo| ri xvh khuh dv zhoo1
; Wkh h{fkdqjh udwh uhjlph
Rxu dqdo|vlv vr idu kdv devwudfwhg iurp prqhwdu| frqvlghudwlrqv1 \hw wkh| duh fohduo| fuxfldo
iru srolf| sxusrvhv1 Rqo| diwhu h{whqglqj wkh prgho wr lqwurgxfh grphvwlf fxuuhqf| rqh fdq
glvfxvv wkh surshu uroh ri fhqwudo edqnv lq surylglqj fuhglw/ uhjxodwlqj wkh prqh| vxsso|/ ru
pdqdjlqj h{fkdqjh udwhv1
Lq wklv vhfwlrq zh prgli| wkh edvlf prgho ri vhfwlrq 6 wr doorz iru wkh h{lvwhqfh ri grphvwlf
dqg iruhljq prqh|177 Dv vxjjhvwhg lq wkdw vhfwlrq/ dvvxph wkdw wkhuh lv dq lqwhuqdwlrqdo
fxuuhqf| +grooduv,/ dqg wkdw wkh groodu sulfh ri d xqlw frqvxpswlrq lq wkh zruog pdunhw lv
{hg dw rqh1 Zlwk wklv wulyldo h{whqvlrq/ wkh dqdo|vlv ri suhylrxv vhfwlrqv fdq eh lqwhusuhwhg
dv dssolfdeoh wr dq hfrqrp| wkdw lv frpsohwho| groodul}hg178
Lq rughu wr doorz iru rwkhu srvvlelolwlhv/ dvvxph wkdw wkhuh lv d grphvwlf fxuuhqf|/ uhihuuhg
wr dv shvrv1 Shvrv duh frvwohvvo| lvvxhg e| d grphvwlf Fhqwudo Edqn1 D ghpdqg iru shvrv
fdq eh lqwurgxfhg lq vhyhudo zd|v/ exw iru wkh vdnh ri vlpsolflw| dvvxph khuh wkdw wkhuh lv d
ohjdo uhvwulfwlrq wkdw irufhv grphvwlf edqnv wr sd| lwv ghsrvlwruv lq shvrv1
Vlqfh wkh edqn*v vrxufhv ri ixqgv duh lq grooduv/ wkhuh pxvw eh vrph duudqjhphqw e|
zklfk wkh Fhqwudo Edqn surylghv shvrv wr wkh frpphufldo edqn1 Vlqfh ghsrvlwruv uhfhlyh
shvr sd|phqwv iurp wkh frpphufldo edqn exw qhhg grooduv wr ex| frqvxpswlrq lq wkh zruog
pdunhw/ wkhuh pxvw eh vrph v|vwhp e| zklfk wkh Fhqwudo Edqn vhoov grooduv wr ghsrvlwruv1
Wkhvh duudqjhphqwv duh zkdw zh fdoo d uhjlph1 Glhuhqw dvvxpswlrqv derxw wkh Fhqwudo
Edqn*v fuhglw srolf|/ ru derxw lwv h{fkdqjh udwh srolf|/ jlyh ulvh wr wkh vwxg| ri glhuhqw
uhjlphv1
77Wklv vhfwlrq lv edvhg rq Fkdqj dqg Yhodvfr +4<<;d,1
78Zkloh wklv revhuydwlrq lv wulyldo iurp d wkhruhwlfdo shuvshfwlyh/ lw kdv qrqwulyldo frqvhtxhqfhv lq sudfwlfh/
lq sduwlfxodu iru wkh rqjrlqj ghedwh rq uhsodflqj Odwlq Dphulfdq fxuuhqflhv zlwk wkh XV groodu1
76;14 D fxuuhqf| erdug
Wkh vlpsohvw uhjlph lv d fxuuhqf| erdug1 Lq d fxuuhqf| erdug/ wkh Fhqwudo Edqn vwdqgv
uhdg| wr vhoo ru ex| shvrv iru grooduv dw d {hg h{fkdqjh udwh/ zklfk zh vkdoo { dw rqh1 +Lw
lv xvhixo wr wklqn ri wkh Fhqwudo Edqn dv d yhqglqj pdfklqh/ zklfk jlyhv rqh shvr iru hdfk
groodu ghsrvlwhg lq lw/ dqg frqyhuvho|1,
Jlyhq d fxuuhqf| erdug +dqg lq idfw jlyhq dovr wkh rwkhu uhjlphv zh vkdoo vwxg|, wkh
edqn*v sodqqlqj sureohp lv wkh vdph dv lq vhfwlrq 6141 Wkh lqwhuhvwlqj txhvwlrq lv= krz
vxffhvvixo lv d ghpdqg ghsrvlw v|vwhp lq lpsohphqwlqj wkh vrfldo rswlpxp lq wkh glhuhqw
uhjlphvB Lq rughu wr dqvzhu lw/ zh qhhg wr dowhu wkh dvvxpswlrqv ri vxevhfwlrq 615 wr
dffrpprgdwh wkh xvh ri glhuhqw fxuuhqflhv1 Lw lv vlpsohvw wr prgli| wkh vhtxhqwldo vhuylfh
frqvwudlqw lq wkh iroorzlqj zd|1 Dv lq vxevhfwlrq 615/ dw wkh ehjlqqlqj ri shulrg  ghsrvlwruv
ylvlw wkh frpphufldo edqn lq udqgrp rughu1 Hdfk ghsrvlwru pd|/ xsrq khu duulydo dw wkh
edqn/ zlwkgudz  shvrv rq ghpdqg/ dvvxplqj wkh edqn kdv qrw jrqh edqnuxsw1 Wkh pdlq
dvvxpswlrq lv wkdw/ diwhu ylvlwlqj wkh edqn/ ghsrvlwruv mrlq d vhfrqg olqh/ wklv wlph dw wkh
Fhqwudo Edqn/ wr h{fkdqjh zkdwhyhu shvrv wkh| pd| krog iru grooduv dw wkh {hg h{fkdqjh
udwh1 Wkh frpphufldo edqn/ lq wxuq/ vhuylfhv zlwkgudzdov e| oltxlgdwlqj lwv dvvhwv dqg vhoolqj
wkh uhvxowlqj uhyhqxh +zklfk lv lq grooduv, iru shvrv dw wkh Fhqwudo Edqn1
Jlyhq wkh wlplqj ri hyhqwv/ wkh Fhqwudo Edqn fdqqrw uxq ri grooduv wr krqru lwv h{fkdqjh
udwh frpplwphqw> lq rwkhu zrugv/ lq d fxuuhqf| erdug wkhuh fdqqrw eh d edodqfh ri sd|phqwv
fulvlv1 Krzhyhu/ wkhuh pd| vwloo eh d edqnlqj fulvlv= dv ehiruh/ wkh frpphufldo edqn jrhv
edqnuxsw lq shulrg  li/ diwhu oltxlgdwlqj doo ri lwv dvvhwv/ wkhuh duh vwloo ghsrvlwruv lq olqh
dwwhpswlqj wr zlwkgudz 1
Li wkh edqn glg qrw forvh lq shulrg /l qs h u l r g2wkh edqn oltxlgdwhv doo ri lwv lqyhvwphqwv/
dqg uhsd|v iruhljq fuhglwruv dqg ghsrvlwruv> wkh odwwhu duh sdlg lq shvrv wkdw wkh edqn rewdlqv
iurp vhoolqj grooduv wr wkh Fhqwudo Edqn1 Ghsrvlwruv wkhq ylvlw wkh Fhqwudo Edqn wr h{fkdqjh
wkhlu shvrv iru grooduv zklfk fdq eh xvhg wr ex| frqvxpswlrq1
Wklv frpsohwhv wkh ghvfulswlrq ri d fxuuhqf| erdug uhjlph1 Dvlgh iurp wkh idfw wkdw wkh
frpphufldo edqn sd|v ghsrvlwv lq shvrv wkdw ghsrvlwruv h{fkdqjh edfn iru grooduv/ wkh prgho
77lv hvvhqwldoo| wkh vdph dv lq vxevhfwlrq 6151 Dv d frqvhtxhqfh/ d fxuuhqf| erdug uhjlph
lpsolhv wkh vdph rxwfrphv dv lq wkdw vxevhfwlrq1 Wkhuh lv rqh krqhvw htxloleulxp lq zklfk
wkh vrfldo rswlpxp lv rewdlqhg1 Exw dovr/ wkhuh d uxq htxloleulxp lq zklfk doo djhqwv dwwhpsw
wr zlwkgudz  shvrv dqg wkh frpphufldo edqn jrhv edqnuxsw lq shulrg  li dqg rqo| li wkh
looltxlglw| frqglwlrq 9 krogv1
Lq vkruw/ wkh dqdo|vlv ri d frpsohwho| groodul}hg hfrqrp| lq suhylrxv vhfwlrqv dssolhv
wr d fxuuhqf| erdug1 Pruh lpsruwdqw/ wkh fxuuhqf| erdug lv qr sdqdfhd= zkloh edodqfh ri
sd|phqwv fulvhv duh qrw ihdvleoh/ edqn fulvhv pd| vwloo rffxu1 Wklv lv/ lq prghuq odqjxdjh/ d
frqfoxvlrq wkdw hfrqrplvwv kdyh nqrzq dw ohdvw vlqfh Edjhkrw= v|vwhpv wkdw wlh wkh fhqwudo
edqn*v kdqgv dqg suhyhqw lw iurp sulqwlqj prqh|/ dovr suhyhqw lw iurp frplqj wr wkh uhvfxh
ri edqnv dw wlphv ri wurxeoh1 Xqghu d fxuuhqf| erdug ru wkh jrog vwdqgdug/ wkh grphvwlf
edqnlqj v|vwhp kdv qr grphvwlf ohqghu ri odvw uhvruw1 Wkh sulfh ri orz lq dwlrq pd| eh
hqghplf qdqfldo lqvwdelolw|1
Qrw hyhu|rqh ihhov wklv lv d sureohp1 Gruqexvfk +4<<;, kdv uhfhqwo| zulwwhq= Wkh
frxqwhu dujxphqw wkdw fxuuhqf| erdugv ru ixoo groodul}dwlrq vdfulfh wkh ohqghu ri odvw uhvruw
ixqfwlrq duh ghhso| plvjxlghg111 Ohqghu ri odvw uhvruw fdq uhdglo| eh uhqwhg/ dorqj zlwk
edqn vxshuylvlrq/ e| uhtxlulqj qdqfldo lqvwlwxwlrqv wr fduu| r0vkruh jxdudqwhhv1 Exw krz
h{dfwo| grhv rqh uhqw vxfk d ohqghuB Zh dujxhg lq wkh glvfxvvlrq rq ghsrvlw lqvxudqfh wkdw
fuhglw olqhv Dujhqwlqh0vw|oh duh d vwhs lq wkh uljkw gluhfwlrq/ exw wkh| duh xqolnho| wr eh odujh
hqrxjk wr fryhu wkh exon ri wkh oltxlg oldelolwlhv ri d frxqwu|*v qdqfldo v|vwhp1 D fxuuhqwo|
idvklrqdeoh dowhuqdwlyh lv wr hqfrxudjh iruhljq rzqhuvkls ri grphvwlf edqnv/ krslqj wkdw
htxlw| kroghuv deurdg zloo vhuyh dv ohqghuv ri odvw uhvruw1 Djdlq/ wklv lv suredeo| d jrrg lghd/
exw d frpsohwho| xqwhvwhg rqh1 Zloo Flwledqn X1V1 ulgh wr wkh uhvfxh hyhu| wlph wkdw Odwlq
ru Dvldq edqn lq zklfk lw kdv d 43 shufhqw htxlw| vwdnh jhwv lqwr wurxeohB Shukdsv1 Exw
kdqjlqj d zkroh qdqfldo v|vwhp*v khdowk rq wkdw frqmhfwxuh vhhpv ulvn| lqghhg1
78;15 Il{hg udwhv zlwk d ohqghu ri odvw uhvruw
Wkh uxohv ri d fxuuhqf| erdug suhyhqw wkh Fhqwudo Edqn iurp dvvlvwlqj wkh frpphufldo edqn
lq wkh hyhqw ri d uxq1 Wklv pd| vxjjhvw wkdw fulvhv pd| eh dyrlghg li wkh Fhqwudo Edqn ohqw
hqrxjk shvrv wr wkh frpphufldo edqn wr suhyhqw lwv idloxuh1 Wkhuh lv pxfk hylghqfh wkdw
prqhwdu| dxwkrulwlhv kdyh grqh suhflvho| wklv dw wlphv ri uhfhqw wurxeoh1 Wkh sureohp lv
wkdw/ e| grlqj vr/ wkh| kdyh dovr suhflslwdwhg wkh hqg ri pdq| d {hg h{fkdqjh udwh1 Gðd}0
Dohmdqgur +4<;8, dqg Yhodvfr +4<;:, dujxh wkdw lw zdv suhflvho| d prqh|0qdqfhg edqn
edlorxw wkdw fdxvhg wkh hqg ri wkh Fklohdq wdeolwd +dqg wkhq {, ri wkh odwh 4<:3v dqg hduo|
4<;3v1 Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9d, fodlp wkdw lw zdv wkh iudjlolw| ri wkh edqnlqj
v|vwhp wkdw suhyhqwhg Ph{lfdq dxwkrulwlhv iurp udlvlqj lqwhuhvw udwhv lq 4<<7 wr ghihqg wkh
shj1 Lq Dvld wkh sureohp uhfxuv1 Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;e, zulwh= Zhoo ehiruh
wkh rqvhw ri wkh fulvlv/ vhyhudo jryhuqphqwv zhuh hqjdjhg lq dq h{whqvlyh srolf| ri edlolqj
rxw qdqfldo lqvwlwxwlrqv1 Vxfk d srolf| zdv e| lwvhoi d vrxufh ri prqhwdu| fuhdwlrq111 Dv lw
wxuqhg rxw/ lw hyhqwxdoo| lqgxfhg d frqwlqxrxv vsludo ri fxuuhqf| ghsuhfldwlrqv111
Wr h{dplqh wklv lvvxh/ dvvxph wkdw wkh Fhqwudo Edqn judqwv d fuhglw olqh wr wkh frpphufldo
edqn wr eh xvhg lq fdvh ri dq dwwdfn wkdw lv/ li pruh wkdq b ghsrvlwruv dwwhpsw wr zlwkgudz
 Lq vxfk fdvh/ wkh Fhqwudo Edqn djuhhv wr ohqg/ dw d }hur lqwhuhvw udwh/ dv pdq| shvrv dv
qhhghg iru wkh frpphufldo edqn wr vhuylfh ixuwkhu zlwkgudzdov1 Lq h{fkdqjh/ wkh Fhqwudo
Edqn rewdlqv whpsrudu| frqwuro ryhu wkh uhpdlqlqj dvvhwv ri wkh frpphufldo edqn/ lqfoxglqj
wkh uljkw wr oltxlgdwh wkhp dv qhfhvvdu| wr krqru lwv h{fkdqjh udwh frpplwphqw1 Wkh odwwhu
dvvxpswlrq lpsolhv wkdw wkh Fhqwudo Edqn lv frpplwwhg wr ghihqglqj wkh {hg h{fkdqjh udwh
iru dv orqj dv lw lv ihdvleoh1
Frqvlghu zkdw pd| kdsshq lq shulrg 1 Ghsrvlwruv duulyh wr wkh frpphufldo edqn lq
udqgrp rughu dqg pd| zlwkgudz 1 Wkh edqn vhuylfhv zlwkgudzdov uvw e| oltxlgdwlqj 	 K/
dqg wkhq e| eruurzlqj shvrv iurp wkh Fhqwudo Edqn1 Khqfh wkh frpphufldo edqn fdqqrw jr
edqnuxsw1 Diwhu doo ghsrvlwruv kdyh ylvlwhg wkh frpphufldo edqn/ wkh Fhqwudo Edqn vwduwv
ex|lqj shvrv edfn/ uvw zlwk wkh grooduv erxjkw iurp wkh frpphufldo edqn/ dqg wkhq zlwk
grooduv rewdlqhg iurp wkh oltxlgdwlrq ri wkh edqn*v orqj0whup dvvhwv1 Li wkh Fhqwudo Edqn
79frpsohwho| uxqv rxw ri dvvhwv zkloh wkhuh duh ghsrvlwruv dwwhpswlqj wr h{fkdqjh shvrv iru
grooduv/ lw forvhv lwv zlqgrz/ dqg zh vd| wkdw wkhuh lv d edodqfh ri sd|phqwv fulvlv1
Vrphzkdw vxusulvlqjo|/ wklv uhjlph kdv hvvhqwldoo| wkh vdph rxwfrphv dv d fxuuhqf|
erdug1 Wkhuh lv dq krqhvw htxloleulxp/ wkdw uhvxowv lq wkh vrfldo rswlpxp dqg wkh hphujhqf|
fuhglw olqh wxuqv rxw wr eh xqqhfhvvdu|1 Exw dovr wkhuh lv d edodqfh ri sd|phqwv fulvlv
htxloleulxp li dqg rqo| li wkh vdph looltxlglw| frqglwlrq 9 krogv1 Lq d edodqfh ri sd|phqwv
fulvlv/ doo ghsrvlwruv dwwhpsw wr zlwkgudz  shvrv dqg h{fkdqjh lw iru grooduv dw wkh Fhqwudo
Edqn/ dqg lq zklfk wkh Fhqwudo Edqn oltxlgdwhv doo ri lwv dvvhwv dqg kdv wr forvh lwv zlqgrz1
Wr vhh wkdw wklv fdq eh dq htxloleulxp/ vxssrvh wkdw doo ghsrvlwruv zlwkgudz  shvrv dqg
dwwhpsw wr h{fkdqjh wkhp iru grooduv dw wkh Fhqwudo Edqn1 Wr krqru lwv h{fkdqjh udwh
frpplwphqw/ wkh Fhqwudo Edqn zloo kdyh 	 K grooduv rewdlqhg iurp wkh frpphufldo edqn> lq
dgglwlrq/ lw fdq udlvh o	 & pruh grooduv iurp h{huflvlqj lwv uljkw wr oltxlgdwh wkh orqj0whup dvvhw1
Vr wkh Fhqwudo Edqn zloo qrw eh deoh wr krqru lwv frpplwphqw li  h{fhhgv wkh uhvxowlqj vxp/
	 K n o	 &> exw wklv lv suhflvho| wkh lqwhuqdwlrqdo looltxlglw| frqglwlrq 91
Wkh lqwxlwlrq lv wkdw/ zlwk {hg h{fkdqjh udwhv/ wkh delolw| ri wkh Fhqwudo Edqn wr dfw dv
d ohqghu ri odvw uhvruw lv olplwhg e| lwv rzq lqwhuqdwlrqdo oltxlglw|1 Zkloh wkh Fhqwudo Edqn
fdq sulqw shvrv iuhho|/ lw fdqqrw sulqw grooduv1 Zlwk {hg udwhv hdfk shvr lv d srwhqwldo groodu
oldelolw|/ dqg d edodqfh ri sd|phqwv rffxuv zkhq ghsrvlwruv uhdol}h wkdw wkh Fhqwudo Edqn*v
srwhqwldo groodu oldelolwlhv h{fhhg lwv oltxlgdwlrq ydoxh1
Lw lv uhpdundeoh wkdw/ xqghu {hg h{fkdqjh udwhv/ wkh srvvlelolw| ri d fulvlv ghshqgv rqo|
rq wkh xqghuo|lqj lqwhuqdwlrqdo looltxlglw| ri wkh hfrqrp|1 Lw grhv qrw ghshqg rq zkhwkhu wkh
Fhqwudo Edqn dfwv dv d ohqghu ri odvw uhvruw/ zklfk rqo| ghwhuplqhv krz wkh fulvlv ehfrphv
pdqlihvw= dv d edqn idloxuh ru d fxuuhqf| froodsvh1
;16 Ioh{leoh h{fkdqjh udwhv
Li wkh frpelqdwlrq ri {hg udwhv dqg srwhqwldoo| xqvwdeoh udwhv vhhpv wr eh gdqjhurxv/ zkdw
derxw d uhjlph lq zklfk wkh Fhqwudo Edqn dfwv dv d ohqghu ri odvw uhvruw exw doorzv h{fkdqjh
udwhv wr eh  h{leohB Wkh hdvlhvw zd| wr prgho wklv vlwxdwlrq lv wr uhwdlq wkh dvvxpswlrqv
7:ri wkh suhylrxv vxevhfwlrq/ h{fhsw wkdw wkhuh lv qr olqh dw wkh Fhqwudo Edqn1 Lqvwhdg/
wkh h{fkdqjh udwh lv ghwhuplqhg/ diwhu ghsrvlwruv kdyh ylvlwhg wkh frpphufldo edqn/ e| dq
dxfwlrq lq zklfk wkh Fhqwudo Edqn rhuv vrph dprxqw ri uhvhuyhv dqg ghsrvlwruv rhu wkhlu
kroglqjv ri shvrv1
Wr eh frqfuhwh/ vxssrvh wkdw lq shulrg  wkh Fhqwudo Edqn {hv lwv vxsso| ri grooduv dw
wkh dxfwlrq dw 	 K ' b/ wkh dprxqw ri grooduv suhylrxvo| erxjkw iurp wkh frpphufldo edqn1
Wkhq/ li b
o lv wkh iudfwlrq ri ghsrvlwruv zlwkgudzlqj  lq shulrg c h t x d o l w |r iv x s s o |d q g
ghpdqg lq wkh dxfwlrq dprxqwv wr
b
o ' .b
zkhuh . lv wkh h{fkdqjh udwh +shvrv shu groodu,1 Lw iroorzv wkdw . ' b
o*b= qdwxudoo|/ shvrv
orvh ydoxh li pruh ghsrvlwruv zlwkgudz  lq shulrg 
Zkdw duh wkh rxwfrphv ri wklv uhjlphB Lw vkrxog eh lqwxlwlyho| reylrxv wkdw krqhvw|
lv vwloo dq htxloleulxp1 Lqghhg/ li rqo| xqoxfn| djhqwv zlwkgudz c . pxvw eh rqh/ dqg rxu
suhylrxv dujxphqwv lpso| wkdw lw lv lqglylgxdoo| udwlrqdo iru oxfn| ghsrvlwruv qrw wr zlwkgudz
hduo|1 Khqfh/  h{leoh udwhv pd| lpsohphqw wkh vrfldoo| rswlpdo doorfdwlrq1
Exw qrz d uxq fdqqrw rffxu1 Wr vhh wklv/ qrwlfh wkdw iru d uxq wr rffxu/ b
o pxvw h{fhhg
b> khqfh . pxvw eh juhdwhu wkdq  E| zlwkgudzlqj  dqg devfrqglqj/ d oxfn| ghsrvlwru fdq
frqvxph *. 	  E x wl wf d qe hv k r z q 79 wkdw wkh edqn zloo eh deoh wr sd| wkh surplvhg 	 S
wr hdfk ri wkh E  b
o ghsrvlwruv wkdw gr qrw uxq1 Khqfh lw fdqqrw eh rswlpdo iru oxfn|
ghsrvlwruv wr sduwlflsdwh lq d uxq1
Lq vkruw/  h{leoh udwhv lpsohphqw wkh vrfldo rswlpxp xqltxho|1 Lq wklv prgho/ gursslqj
wkh frpplwphqw wr d {hg h{fkdqjh udwh doorzv wkh Fhqwudo Edqn wr surylgh dvvlvwdqfh wr
wkh frpphufldo edqn lq fdvh ri d uxq/ dqg dw wkh vdph wlph suhyhqw wkh lqh!flhqw oltxl0
gdwlrq ri wkh orqj uxq dvvhwv ri wkh hfrqrp|1 Wkh odwwhu hqvxuhv wkdw grphvwlf ghsrvlwv
zloo xowlpdwho| eh krqruhg/ zkloh wkh dffrpsdq|lqj ghydoxdwlrq sxqlvkhv hduo| zlwkgudzdov1
79Wr vhh wklv/ qrwh wkdw lq shulrg 5 wkh edqn zloo kdyh +4 ￿ ￿,Ua n grooduv dydlodeoh iurp lwv looltxlg lqyhvw0
phqwv1 Qrz/ +4 ￿ ￿,Ua n ￿ +4 ￿ ￿
u,a f @+ 4￿￿ ,+Ua n ￿ a f,.+ ￿
u￿￿ ,a fA3 / zklfk phdqv wkdw wkh edqn zloo eh
deoh wr sd| wkh surplvhg a f w rh d f kr iw k h+4 ￿ ￿
u, djhqwv wkdw glg qrw zlwkgudz lq shulrg 4=
7;Udwlrqdo ghsrvlwruv zloo wkhq xqghuvwdqg wkdw lw grhv qrw sd| wr uxq1
Lq d vlwxdwlrq ri srwhqwldo iru edqn uxqv/  h{leoh h{fkdqjh udwhv dsshdu wr eh d phfkdqlvp
vxshulru wr {hg udwhv1 Exw wkhuh duh d qxpehu ri txdolfdwlrqv wr wklv vwdwhphqw1 Lw dssolhv
rqo| wr d uhjlph ri  rdwlqj/ qrw wr wkh vxgghq ghsuhfldwlrq wkdw w|slfdoo| kdsshqv zkhq
wkh dxwkrulwlhv wkurz lq wkh wrzho1 Dqg  h{leoh udwhv zrun rqo| li frpsohphqwhg e| wkh
dssursuldwh prqhwdu| srolf|= lq sduwlfxodu/ wkh Fhqwudo Edqn pxvw eh zloolqj wr dfw dv d
ohqghu ri odvw uhvruw1
Wkhvh uhvxowv dovr ghshqg fuxfldoo| rq wkh dvvxpswlrq wkdw ghsrvlwv pxvw eh sdlg lq
shvrv1 Li wkhuh duh qr orfdo fxuuhqf| fodlpv/ pryhphqwv lq wkh qrplqdo h{fkdqjh udwh fdqqrw
dhfw wkhlu uhdo ydoxh1 Wklv lv d uhdvrq wr glvfrxudjh/ dv Vdfkv +4<<:, kdv dgyrfdwhg/ wkh
groodul}dwlrq ri ghsrvlwv1 Qrwlfh wkdw  h{leoh udwhv fdqqrw khos ghdolqj zlwk wkh sdqlfv ri
iruhljq fuhglwruv/ vlqfh lq sudfwlfh iruhljq ordqv duh ghqrplqdwhg lq iruhljq fxuuhqf|1 Wkh
nh| rshudwlrqdo txhvwlrq wkhq lv zkdw duh wkh sursruwlrqv ri iruhljq +groodu, dqg orfdo +shvr,
fodlpv rq wkh orfdo edqn1 Li wkh odwwhu duh d vx!flhqwo| odujh vkduh/  h{leoh udwhv fdq eh
vwdelol}lqj1
< Dqg wkh uhvw ri wkh zruogB
Zh kdyh wulhg wr surylgh zkdw Ihogvwhlq +4<<<, whupv D Vhoi0Khos Jxlgh iru Hphujlqj Pdu0
nhwv1 Zkhq dqdo|}lqj wkh hhfw ri glhuhqw srolflhv rq looltxlglw| dqg wkh srwhqwldo iru fulvhv/
zh kdyh dvnhg qrw zkdw wkh zruog fdq gr iru hphujlqj hfrqrplhv/ exw zkdw hdfk hphujlqj
hfrqrp| fdq gr iru lwvhoi1
Exw wklv grhv qrw phdq wkdw wkh uhvw ri wkh zruog lv r wkh krrn1 Zh kdyh vhhq wkdw
wkh wudgh0rv idfhg e| frxqwulhv duh xqdwwudfwlyh dqg d srolf| uhjlph/ krzhyhu vwulqjhqw/
lv doprvw dozd|v srwhqwldoo| yxoqhudeoh wr d froodsvh ri frqghqfh e| grphvwlf dqg iruhljq
lqyhvwruv1 Wklv phdqv wkdw wkhuh lv pxfk urrp iru zkdw lv qrzdgd|v nqrzq dv wkh zruog
qdqfldo dufklwhfwxuh wr khos qdwlrqv khos wkhpvhoyhv1
Wkh devhqfh ri dq hhfwlyh lqwhuqdwlrqdo ohqghu ri odvw uhvruw lv sduwlfxoduo| vhulrxv1 Li
7<qdqfldo fulvhv vxfk dv wkrvh lq Hdvw Dvld zhuh dw ohdvw sduwldoo| fdxvhg e| vhoi ixooolqj oltxlg0
lw| vtxhh}hv rq edqnv/ dq lqwhuqdwlrqdo ohqghu ri odvw uhvruw kdv d srvlwlyh uroh lq ryhufrplqj d
qdqfldo v|vwhp*v lqwhuqdwlrqdo looltxlglw|1 Ixqgv iurp deurdg wr suhyhqw xqqhfhvvdu| fuhglw
fuxqfkhv dqg dyrlg frvwo| oltxlgdwlrq ri lqyhvwphqw fdq lqfuhdvh zhoiduh1
Wkh xvxdo +dqg ydolg, remhfwlrq lv prudo kd}dug1 Exw wklv qhhg qrw eh d udwlrqdoh iru
srolf| sdudo|vlv1 Iluh lqvxudqfh dqg edqn ghsrvlw jxdudqwhhv dovr ulvn lqgxflqj prudo kd}dug/
exw wkh ulvn fdq eh plqlpl}hg e| surshu frqwudfw ghvljq dqg dssursuldwh prqlwrulqj1 Qr rqh
dgyrfdwhv edqqlqj uh lqvxudqfh vlpso| ehfdxvh lw ohdgv vrph krph0rzqhuv wr eh fduhohvv
zlwk wkhlu uhsodfhv1 Wkh vdph vkrxog eh wuxh ri dq lqwhuqdwlrqdo ohqghu ri odvw uhvruw1
83D Dsshqgl{
D14 Dxwdun|
Frqvlghu d ghsrvlwru zkr dwwhpswv wr pd{lpl}h orqj uxq frqvxpswlrq dfwlqj lq lvrodwlrq1
Vkh fdq/ lq shulrg f/ eruurz xs wr khu fuhglw olplw dqg glylgh khu wrwdo uhvrxufhv/   @nsc
ehwzhhq wkh oltxlg dqg looltxlg dvvhwv1 Wkxv vkh idfhv wkh frqvwudlqw 4 lq wkh wh{w1
Zh dvvxph wkdw lw lv rswlpdo iru lqlwldo lqyhvwphqw lq oltxlg dvvhwv wr eh hqrxjk wr qdqfh
1 Wklv uhtxluhv
bE-  o  d-  E  bo +65,
zklfk zh dvvxph1 Lq wkdw fdvh zh kdyh
 K '  +66,
vlqfh -:lpsolhv wkdw wkh ghsrvlwru fdqqrw surw iurp kroglqj pruh oltxlglw| wkdq vwulfwo|
qhfhvvdu|1 Wloghv ghqrwhv dxwdun| rswlpdo ydoxhv> fruuhvsrqglqjo|/  & '   1L qw k d wf d v h /
wkh djhqw*v frqvxpswlrq zloo eh - & n  K  s li oxfn| dqg - &  s li qrw/ zklfk lpsolhv wkdw
khu h{shfwhg frqvxpswlrq zloo eh
 S ' bE- &  snE b E- & n K  s'- E  nE b  s +67,
D15 Vkruw0whup Ghew
Frqvlghu/ uvw/ wkh fdvh ri ulvn qhxwudolw|1 Dv dujxhg lq wkh wh{w/ iru vpdoo R wkh sureohp
uhgxfhv wr wkh ghwhuplqdwlrq ri 7 S1 Exw wkh pd{lpdqg lq 4; lv
E  Rd-	 &  E n or_r  E n o,Es  _ro n R^
'E   R  - 	 &  E  RE n or_r  Es  _rnR^
'E   R  - 	 &  s n R^dE n or_r n o
'E   R  - 	 &  s n R E 	 K n o 	 & 
84zkhuh wkh uvw htxdolw| iroorzv iurp wkh ghqlwlrq ri o,/ wkh vhfrqg iurp 4:/ dqg wkh wklug
iurp wkh ghqlwlrq ri ^1 Lw iroorzv wkdw wkh ydoxh ri 7 S lv wkh vdph iru doo _r lq dfcso/d v
fodlphg lq wkh wh{w1
Frqvlghu qrz wkh fdvh ri ulvn dyhuvlrq1 Iru R vpdoo/ wkh edqn*v sureohp lv wr pd{lpl}h
E  RESnR^E +68,
v x e m h f ww r4 : /4 9 /
&nK  en_ rn_ ,
_ rn_ ,  s
b  K
S nE no r _ rnE no , _ ,  -& n K  b
dqg lqfhqwlyh frqvwudlqwv1 Wkh ixqfwlrq  lv dvvxphg wr eh vwulfwo| lqfuhdvlqj/ vwulfwo| frq0
fdyh/ frqwlqxrxvo| glhuhqwldeoh/ dqg vdwlvhv Ef ' fc ￿Ef ' 4
Wklv lv d vwdqgdug frqvwudlqhg pd{lpl}dwlrq sureohp dqg wkh Nxkq Wxfnhu wkhruhp
dssolhv1 Wkh uvw rughu frqglwlrqv iru wklv sureohp fdq eh zulwwhq dv
E  R
￿ES'> 2
> f  w  > 2 E n orn^ ￿d REnE n orRo  fc 'fli _r : f
>f  w  >2E n o,  fc 'fli _, : f
>f ' ->2
>f n >￿ n >2 n ^￿dREnE n orRo'f
 E  R n R^'> 2 _ r n ^ 2 d REnE n orRo
& n K ' e n s ' 
S nE no r _ rnE no , _ , ' -& n K  b
b  Kc ' K li >￿ : f
_r n _, ' s
85zkhuh ^ ' ^EKcorc_ rlv jlyhq e| 49 dqg wc c dqg wkh >￿r duh qrqqhjdwlyh Odjudqjh pxowl0
solhuv1 Wr vlpsoli| qrwdwlrq/ zh kdyh dvvxphg wkdw o 'f >w k l vl vq r wh v v h q w l d od vo r q jd volv
vx!flhqwo| vpdoo1
Wkh lqwhuhvwhg uhdghu fdq qrz yhuli| wkdw wkhuh lv d vroxwlrq ri wkhvh frqglwlrqv vxfk wkdw
_, ' s dqg _r 'f 1 Wkh nh| sduw lv wr fkhfn wkh uvw lqhtxdolw| lq wkh suhfhglqj vhw> rqh pd|
surfhhg dv iroorzv1 Li _, ' s:f c> fw'> 2 E n o, Dovr/ li _r 'f cwkh irxuwk htxdolw|
deryh |lhogv  'f Xvlqj wkhvh idfwv/ wkh lqhtxdolw| lq txhvwlrq uhgxfhv wr




zklfk/ diwhu xvlqj 4: dqg >2 'E R   ￿E S uhgxfhv wr ￿ES  E* E x ww k l vp x v wk r o g /e |
wkh dvvxpswlrqv rq  dqg wkh idfw wkdw S  
Ilqdoo|/ dvvxph djdlq ulvn qhxwudolw| exw vxssrvh wkdw wkhuh duh pdq| edqnv wkdw wdnh
orc qrw 4:/ dv jlyhq1 Wkh uhdvrqlqj dw wkh ehjlqqlqj ri wklv dsshqgl{ lpsolhv wkdw hdfk edqn
pxvw fkrrvh _r wr pd{lpl}h
E  RE n or_r  Es  _rnR
	 Kno	 &
nE no r _ r
 +6:,
Ohw 8E_r ghqrwh wkh deryh h{suhvvlrq/ dv d ixqfwlrq ri _r1Q r z /
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￿ E _ r ' E  RE n orn
R^
 nE no r _ r
E n or +6;,





^4` Djklrq/ S1/ S1 Edffkhwwd dqg D1 Edqhumhh/ Fdslwdo Pdunhwv dqg wkh Lqvwdelolw| ri Rshq
Hfrqrplhv/ Zrunlqj Sdshu <<34/ Vxwxglhq}hqwuxp Jhu}hqvhh/ 4<<<1
^5` Ehylodftxd/ D1/ Gldv Fduqhlur/ G1/ Jdufld/ P1/ Zhuqhfn/ U1/ Eodqfr/ I1 dqg Slhurwwl/ S1/
Wkh Vwuxfwxuh ri Sxeolf Vhfwru Ghew lq Eud}lo1 pdqxvfulsw/ SXF0Ulr/ Pdufk 4<<;1
^6` Fdoyr/ J1/ Ydulhwlhv ri Fdslwdo Pdunhw Fulvhv/ Zrunlqj Sdshu 48/ Fhqwhu iru Lqwhuqd0
wlrqdo Hfrqrplfv/ Xqlyhuvlw| ri Pdu|odqg/ 4<<81
^7` Fdoyr/ J1/ Frpphqw rq Vdfkv/ Wruqhoo dqg Yhodvfr/ Eurrnlqjv Sdshuv rq Hfrqrplf
Dfwlylw|/ 4=4<<9/ 4<<9/ ss1 4<<05361
^8` Fdoyr/ J1/ Edodqfh ri Sd|phqwv Fulvhv lq Hphujlqj Pdunhwv= Odujh Fdslwdo Lq rzv
dqg Vryhuhljq Jryhuqphqwv/ Xqlyhuvlw| ri Pdu|odqg/ Pdufk 4<<;1
^9` Fäughqdv/ P1 dqg I1 Eduuhud/ Rq wkh Hhfwlyhqhvv ri Fdslwdo Frqwurov= Wkh H{shulhqfh
ri Frorpeld gxulqj wkh 4<<3v/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 87/ 4<<:/ 5:08:1
^:` Fkdqj/ U1 dqg D1 Yhodvfr/ Ilqdqfldo Iudjlolw| dqg wkh H{fkdqjh Udwh Uhjlph/ QEHU
Zrunlqj Sdshu Qr1 979</ Pdufk 4<<;d1 Dovr dydlodeoh dv UU&<;038/ F1Y1 Vwduu Fhqwhu
iru Dssolhg Hfrqrplfv/ Q\X/ Iheuxdu| 4<<;d1
^;` Fkdqj/ U1 dqg D1 Yhodvfr/ Ilqdqfldo Fulvhv lq Hphujlqj Pdunhwv= D Fdqrqlfdo Prgho
QEHU Zrunlqj Sdshu Qr1 9939/ Mxqh 4<<;e1
^<` Fkdqj/ U1/dqg D1 Yhodvfr/ Wkh Dvldq Oltxlglw| Fulvlv/ QEHU Zrunlqj Sdshu 9:<9/
Qryhpehu 4<<;f1
^43` Fkdqj/ U1 dqg D1 Yhodvfr/ Edqnv/ Ghew Pdwxulw|/ dqg Ilqdqfldo Fulvhv/ xqsxeolvkhg
pdqxvfulsw/ Ihghudo Uhvhuyh Edqn ri Dwodqwd dqg Q\X/ 4<<<1
^44` Frrshu/ U1 dqg W1 Urvv/ 4<<;/ Edqn Uxqv= Oltxlglw| Frvwv dqg Lqyhvwphqw Glvwru0
wlrqv/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 74/ ss1 5:06;1
87^45` Fruvhwwl/ J1/ S1 Shvhqwl dqg Q1 Urxelql/ Zkdw Fdxvhg wkh Dvldq Fxuuhqf| dqg Il0
qdqfldo FulvhvB Sduw L= Wkh Pdfurhfrqrplf Ryhuylhz QEHU Zrunlqj Sdshu 9;66/
Ghfhpehu 4<<;d1
^46` Fruvhwwl/ J1/ S1 Shvhqwl dqg Q1 Urxelql/ Zkdw Fdxvhg wkh Dvldq Fxuuhqf| dqg Il0
qdqfldo FulvhvB Sduw LL= Wkh Srolf| Ghedwh QEHU Zrunlqj Sdshu 9;67/ Ghfhpehu
4<<;e1
^47` Gldprqg/ G1 dqg S1 G|eylj/ Edqn Uxqv/ Ghsrvlw Lqvxudqfh/ dqg Oltxlglw|/ Mrxuqdo
ri Srolwlfdo Hfrqrp|/ <4/ 4<;6/ 734074<1
^48` Ghplujxf0Nhqw/ D1/ dqg H1 Ghwudjldfkh/ Ilqdqfldo Olehudol}dwlrq dqg Ilqdqfldo
Iudjlolw|/ zrunlqj sdshu/ LPI/ 4<<;
^49` Ghwudjldfkh/ H1 Udwlrqdo Oltxlglw| Fulvhv lq wkh Vryhuhljq Ghew Pdunhw= Lq Vhdufk ri
dW k h r u | / LPI Vwd Sdshuv 76/ 4<<9/ 8780:31
^4:` Gðd}0Dohmdqgur/ F1I1/ Jrrg0e|h Ilqdqfldo Uhsuhvvlrq/ Khoor Ilqdqfldo Fudvk/ Mrxuqdo
ri Ghyhorsphqw Hfrqrplfv 4</ 4<;8/ 40571
^4;` Gruqexvfk/ U1/ L1 Jrogidmq dqg U1 Ydogìv/ Fxuuhqf| Fulvhv dqg Froodsvhv/ Eurrnlqjv
Sdshuv rq Hfrqrplf Dfwlylw| 5/ 4<<8/ 54<0<81
^4<` Gruqexvfk/ U1/ Diwhu Dvld= Qhz Gluhfwlrqv iru wkh Lqwhuqdwlrqdo Ilqdqfldo V|vwhp/
PLW/ Mxo| 4<<;1
^53` Ihogvwhlq/ P1 D Vhoi0Khos Jxlgh iru Hphujlqj Pdunhwv/ Iruhljq Ddluv/P d u f k 0 D s u l o
4<<</ ss1 <604431
^54` Ixupdq/ M1 dqg M1 Vwljolw}/Hfrqrplf Fulvhv= Hylghqfh dqg Lqvljkwv iurp Hdvw Dvld/
Eurrnlqjv Sdshuv lq Hfrqrplf Dfwlylw|/ 5=4<<;/ 4<<;/ 404471
^55` Jduehu/ S1 Wudqvlwlrq wr d Ixqfwlrqdo Ilqdqfldo Vdihw| Qhw lq Odwlq Dphulfd1 Sdshu
suhsduhg iru wkh Lqwhu0Dphulfdq Ghyhorsphqw Edqn Frqihuhqfh rq Vdih dqg Vrxqg
88Ilqdqfldo V|vwhpv= Zkdw Zrunv iru Odwlq DphulfdB/ Zdvklqjwrq/ GF/ Vhswhpehu
5:05;/ 4<<91
^56` Jrogidmq/ L1 dqg U1 Ydogìv/ Fdslwdo Iorzv dqg wkh Wzlq Fulvhv= Wkh Uroh ri Oltxlglw|/
Zrunlqj Sdshu <:0;:/ Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Mxo| 4<<:1
^57` Lwr/ W1 Ohvvrqv iurp wkh Dvldq Fxuuhqf| Fulvhv/ pdqxvfulsw/ Klwrwvxedvkl Xqlyhuvlw|/
Mxo| 4<<;1
^58` Ndplqvn|/ J1 dqg F1 Uhlqkduw/ Wkh Wzlq Fulvhv= Wkh Fdxvhv ri Edqnlqj dqg Edodqfh
ri Sd|phqwv Sureohpv/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu Qr1 877/ Erdug ri
Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp/ Pdufk 4<<91
^59` Nhqhq/ S1 Frpphqw rq Udghohw dqg Vdfkv lq wkh iruwkfrplqj QEHU Frqihuhqfh Yro0
xph/ edvhg rq wkh Frqihuhqfh rq Fxuuhqf| Fulvhv khog lq Fdpeulgjh/ Pdvv1/ Iheuxdu|
9d q g:4 < < ; 1
^5:` Nuxjpdq/ S1/ D Prgho ri Edodqfh ri Sd|phqwv Fulvhv/ Mrxuqdo ri Prqh|/ Fuhglw dqg
Edqnlqj/ 4<:</ 6440581
^5;` Nuxjpdq/ S1 Lqwurgxfwlrq lq wkh iruwkfrplqj QEHU Frqihuhqfh Yroxph/ edvhg rq
wkh Frqihuhqfh rq Fxuuhqf| Fulvhv khog lq Fdpeulgjh/ Pdvv1/ Iheuxdu| 9 dqg : 4<<;1
^5<` Nuxjpdq/ S1 Edodqfh Vkhhwv/ Wkh Wudqvihu Sureohp/ dqg Ilqdqfldo Fulvhv/ PLW/ 4<<<1
^63` Mhdqqh/ Rolylhu/ Wkh Lqwhuqdwlrqdo Oltxlglw| Plvpdwfk dqg wkh Qhz Dufklwhfwxuh/
pdqxvfulsw/ Lqwhuqdwlrqdo Prqhwdu| Ixqg/ 4<<;1
^64` Oduudlq/ Iholsh/ Udxo Odedq dqg Urpxor Fkxpdfhur1 Zkdw Ghwhuplqhv Fdslwdo Lq0
 rzvB Dq Hpslulfdo Dqdo|vlv iru Fkloh/ Ghyhorsphqw Glvfxvvlrq Sdshu Qr1 8<3/ KLLG/
4<<:1
^65` Prqwlho/ Shwhu/ dqg Fduphq P1 Uhlqkduw1 Gr Fdslwdo Frqwurov Lq xhqfh wkh Yro0
xph dqg Frpsrvlwlrq ri Fdslwdo Iorzv= Hylghqfh iurp wkh 4<<3v1 Sdshu suhsduhg
89iru XQX2ZLGHU surmhfw rq Vkruw0Whup Fdslwdo Pryhphqwv dqg Edodqfh ri Sd|phqwv
Fulvhv1 Vxvvh{/ Pd| 405/ 4<<:1
^66` Revwihog/ P1/ Wkh Orjlf ri Fxuuhqf| Fulvhv/ Fdklhuv Hfrqrpltxhv hw Prqìwdluhv 67/
4<<7/ 4;<05461
^67` Revwihog/ P1 dqg N1 Urjr/ Wkh Pludjh ri Il{hg H{fkdqjh Udwhv/ QEHU Zrunlqj
Sdshu 84<4/ Mxo| 4<<81
^68` Udghohw/ V1/ dqg M1 Vdfkv/ Wkh Rqvhw ri wkh Dvldq Ilqdqfldo Fulvlv/ Kduydug Lqvwlwxwh
iru Lqwhuqdwlrqdo Ghyhorsphqw/ Pdufk 4<<;1
^69` Urguln/ G1 dqg D1 Yhodvfr/ Vkruw0Whup Fdslwdo Iorzv/ Dqqxdo Edqn Frqihuhqfh rq
Ghyhorsphqw Hfrqrplfv/ Zruog Edqn/ iruwkfrplqj 4<<<1
^6:` Vdfkv/ M1/ Wkhruhwlfdo Lvvxhv lq Lqwhuqdwlrqdo Eruurzlqj/ S u l q f h w r qH v v d | vl qL q w h u 0
qdwlrqdo Ilqdqfh/ 4<;51
^6;` Vdfkv/ M1/Dowhuqdwlyh Dssurdfkhv wr Ilqdqfldo Fulvhv lq Hphujlqj Pdunhwv/ Ghyho0
rsphqw Glvfxvvlrq Sdshu Qr1 89;/ Kduydug Lqvwlwxwh iru Lqwhuqdwlrqdo Ghyhorsphqw/
Mdqxdu| 4<<:1
^6<` Vdfkv/ M1/ D1 Wruqhoo dqg D1 Yhodvfr/ Wkh Froodsvh ri wkh Ph{lfdq Shvr= Zkdw Kdyh
Zh OhduqhgB Hfrqrplf Srolf| 55/ 4<<9d/ 460891
^73` Vdfkv/ M1/ D1 Wruqhoo dqg D1 Yhodvfr/ Ilqdqfldo Fulvhv lq Hphujlqj Pdunhwv= Wkh
Ohvvrqv iurp 4<<8/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4=4<<9/ 4<<9e/ 47:0<;1
^74` Vrwr/ F1/ dqg V1 Ydogìv0Sulhwr/ Wkh Hhfwlyhqhvv ri Fdslwdo Frqwurov lq Fkloh/ plphr/
Fdwkrolf Xqlyhuvlw| ri Fkloh/ 4<<91
^75` Yhodvfr/ D1/ Ilqdqfldo dqg Edodqfh ri Sd|phqwv Fulvhv/ Mrxuqdo ri Ghyhorsphqw Hfr0
qrplfv 5:/ 4<;:/ 59605;61
8:^76` Yhodvfr/ D1/ Olehudol}dwlrq/ Fulvlv/ Lqwhuyhqwlrq= Wkh Fklohdq Ilqdqfldo V|vwhp 4<:80
4<;8/ lq W1 Edolôr dqg Y1 Vxqgdudmdq +hgv1, Edqnlqj Fulvhv1 Lqwhuqdwlrqdo Prqhwdu|
Ixqg/ 4<<51
^77` Zdoodfh/ Q1/ Qduurz Edqnlqj Phhwv wkh Gldprqg0G|eylj Prgho/ Ihghudo Uhvhuyh
Edqn ri Plqqhdsrolv Txduwhuo| Uhylhz/Z l q w h u4 < < 9 /6 0 4 6 1
8;Table 1
Short Term Foreign Debt/International Reserves
Indonesia Korea Malaysia Philippines Thailand
Jun-90 2.21 1.06 0.22 3.18 0.59
Jun-94 1.73 1.61 0.25 0.41 0.99
Jun-97 1.70 2.06 0.61 0.85 1.45
Argentina Brazil Chile Mexico Peru
Jun-90 2.09 2.63 0.89 2.24 3.87
Jun-94 1.33 0.70 0.51 1.72 0.38
Jun-97 1.21 0.79 0.45 1.19 0.50
Source: BIS, IMF
Table 2
M2 as a Multiple of International Reserves
Indonesia Korea Malaysia Philippines Thailand
1993 6.09 6.91 2.09 4.90 4.05
1994 6.55 6.45 2.47 4.86 3.84
1995 7.09 6.11 3.33 5.86 3.69
1996 6.50 6.51 3.34 4.50 3.90
Argentina Brazil Chile Mexico Peru
1993 3.30 1.85 1.73 4.44 1.91
1994 3.73 2.30 1.52 12.63 1.27
1995 3.64 2.22 1.75 4.37 1.31
1996 3.41 2.75 1.91 4.65 1.24
Source: IMF